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The Fixation of atmospheric Nitrogen by 
dead leaves, 


Following the important work of M, Henry, whose suc- 
cessful researeh will be doubly grateful to many Indian for- 
esters for reasons of personal regard, comes a note by M. 
L. Detrie on the same problem, mz., the reasons for the con- 
tinual improvement of forest soils, notwithstanding the fact 

_ that more nitrogen is removed from them than is known to 
be acquired by them. The disastrous results of the removal 
of dead leaves, causing sometimes a loss of as much as 50 per 
cenl., of the nermal aunual production, are well known to for- 
esters, but have not yet been borne in upon the unwilling 
minds which oppose forest conservancy, This loss, at any rate 
the most serious loss, is nitrogen. As regards sufficiency of 
other food supply, it may be granted that all soils, all | waters, 
all atmospheres are rich enongh to keep forests growing for 
ever, ‘The mineral constituents, salts, é&c., necessary to the 
continued formation of cellulose, starch and other reserve ma- 
terials, are always to be fonn in sufficient quantities, resulting 
from decompositions or recombinations in the soil or atmosphere. 
But nitrugen, tho indispensable, the arbiter of the rate of 
growth, even of life and death, is an extremely variable quan- 
tity. The German experimental stations proved the amount vA 
lost growth caused by the removal of dead leaves. M, Grand- 
enn showed that the covering of dead leaves has a great influ- 
ence on the amount of nitrogen carried in the soil. Then came 
the knowledge of the important part played by micro-organisms, 
moulds, ferments, microbes &c., in the -decomposition of vege- 
table matter, and it was seen that the layer of dead leaves is 
not only a layer of partly digestible food material, but is espe- 
cially a layer of microbes, ferments, &., a kitchen in fact, 
where the indigestible materials are rendered easily assimilable. 
It follows that the mere raking about of the lnyer, not to 
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spoak of its removal, interrupts the microbe-cooks and the scul- 
lion ferments at their work, and may even kill and bury them 
under the ruins of their kitchen. 

The removal of leaves is thus a wasteful process, since the 
benefit accruing to the robber is far less than the damage 
caused to the forest. About this period, namely June 1893, M. 
Détrie just glimpsed the conclusions which “M. Henry has 
worked out, since he wrote that “the removal, or mere moving, 
‘of the layer of dead leaves, not only interferes with the for- 
‘mation of vegotable mould, but actually diminishes the fica- 
‘tion of nitrogen in the soil by stopping the development of mim; 
‘ero-organisms.” [t remained for M. Henry to decipher the 
details. Hyen yet, there are illegible lines at the bottom of 
the page, and M. Détrie asks for an interpretation, Granted 
that the incremant is affected by the chemico-plysical action of 
the layer of dead leaves, how can this be reconciled with the 
admittedly greater increment in the standards after the cutting 
of the coppice, that is to say, at a period when the Jayer bas 
been practivally destroyed? M. Bartet’s: experiments showed 
that in high forest of 8 ages, up to a height of 9 m. 80 cm, 
the curve of diametral increment is inflected from the Lst to 
the 8rd decennisi period, that is, inversely to the thickness of 
the layer of deal leaves, ‘The cause of this greater increment 
is not explained, although theories more or less at variance 
with oxisting knowledga have been propounded. The problem 
has puzzled M. Détrie for the last !0 years, perhaps some 
Indian forester can throw light upon it, 


Imports of Quebracho wood into Germany. 


The following translation of an article in the Révue des 
Eaun et Foréts by M. Vi. de Clereq, V-ce-Consui of France, 
should be of interest to: Indian Forest Officers as it shows that 
it is desirable that India should join in the competition for 
tannin stuffs and should as far as possible follow the example 
of America and use tannin material of local production. 


The imports of the wood and extract of quebracho into 
Germany, which had attained such large proportions during 
these last years, are at the present moment showing a marked 
retrograde movement. After having risen to 81,895 tons in 
1895, they did not reach higher than 67,395 tons in 1896, 
being a falling off of 20,210 tons, And if, in the meantime, 
nothing occurs to modify existing economic conditions, there 
is a strong probavility of a further decrease, The entries dur- 
ing the first quarter of 1897 do uot exceed 6,645 tons and 
prove a diminution of 60 per cent., on the figures for the cor- 
responding period of 1896, 
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If the Reichstag must, to a certain extent, be held res- 
ponsible for this result, seeing that it has imposed on these 
. produets duties which German tanners maintain are excessive 
and injurious to their industry in the face of competition from 
abroad, there are nevertheless other causes which have con- 
tributed to tho same result in a not less effective manner. 

1f those interested in the matter are to be believed, the 
American Leather Syndicate is one of these causes, By favour- 
ing the development of the tanning business in America, it 
has by that fact itself brought forward into the market a pur- 
chaser who has swept up all existing and available stocks, 
thereby creating wide fluctuations of prices, so that it is 
believed that the trade in the wood and extract has been hit 
hard by him, if not definitively killed. 


Without denying the share of the syndicate in reducing 
the imports of quebracho into Germany, it is quite as probable 
that the principal cause of the diminished supply of the wood 
entering the markets is the extensive, use of it made by the 
Government of the Argentine Republic. As we already know, 
in that country the wood is employed for railway sleepers on 
account of its great strength, density and durability, and the 
results hitherto obtained have been so satisfactory and encour- 
aging, that such employment of the wood is daily on the 
increase and thero is cven an idea of protecting the home 
supply by means of an export duty. If this idea eventually 
becomes a fact, the importation of quebracho into Germany will 
be rendered almost impossible, and the scarcity of the pro- 
duct, resultmg im a further enhancement of prices, will not 
fail to increase the pressure already felt by the tanners of that 
country. 

This pressure will be felt all the more acntely that the 
owners of woods and forests, having had to give up barking 
their oaks owing to the great tall in the price of oak bark, 
now almost completely forsaken for quebracho, will not fail to 
do their bes! in order to recoup themselves for past losses, 
And they will have every chance of succeeding ; for in the 
absence of the American wood and of other substances which, 
like chestnut wood, divi-divi, hemlock spruce, semach and s0 on, 
which have taken the place of oak bark, but the tanning value 
of which is very variable and which are held in different de- 
vees of estimation by different individuals in the leather in- 
aicery, a return to oak bark will be inevitable. Now foresters 
believe that Germany is no longer able to meet the demands 
of its tanners for this article. The partiality of the tanners for 
quebracho, it is affirmed, and their agitation for a reduction of 
the import duty on it, have led forest proprietors, both large 
and amall, to substitute in all recent plantations pine and 
silver fir for oak. 
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Tf such is really the case, and after discounting for ex- 
aggeration I must admit it, the German tanners will (unless 
their Government comes to their resene) as a result of a sitn- 
ation which they themselves hava assisted to create, find 
themselves face to face with difficulties perticularly hard to 
solve, on the solution of which, however, will hang the fate of 
their indusiry. 


Cacao and India Rubber in Mexico. 


(Katract from Foreign Ofice Report No. 885 Miscellaneous series 
of 1895, by Mr, H. N. Dering. 


The Cacao of Memico—Full Deseription of ite Cultivation, 


The tree that produces the “food of the gods” (chocolate), 
* Theobroms Cacao” of Linnesus, “ cacari,” or “cacava quabuitl” 
of the ancient Mexicans, and “cacao” of the Spaniards, is a 
native of Mexico, 

Long before the Conquest, the Aztecs and other ancient 
Moxican tribes used the fruit as one of their alimentary beverages. 
‘They prepared a drink called chocolat! by mixing the seeds, 
after having crashed them on the metatl, together with fine 
corn meal, vanilla (“tlilxochitl”) and a species of spice called 
“ mecaxocoitl,” and those that drank it were a picture of health, 
preserving handsome and vivid features even to old age. All 
nations subjugated under the Aztec eagle had to bring, among 
other valuables, a certain number of bags of cacao to the palace 
in the great Tenochtitla as an annual tribute to the Emperor. 
It was so highly prized amongst the ancient natives, that in 
trade it was utilised as currency among the lower classes. 

The varieties cultivated were namely :—the quanhcahuatl,” 
“mecacahuatl,” “ zochicucahuatl,” and “tlacacahuatl,” The 
bean of the last one was very smail, analogous to the kind 
fonnd at present at Soconusco, Chiapas. The fruit produced 
in Zoconocheo, in the provinces of Tabasco and Chiapas was 
considered as the best. 

The followers of Hernan Cortez endeavoured in vain to 
maintain the plantations then existing, but it ia a well-known 
fact that in the conquest of this conntry by the Spaniards, 
agriculture and the industries thon known retrograded so 
much that the cultivation of the cacao, as well as that of 
the cotton plant, suffered to such an extent as almost to 
rednea both to a wild state. Tha conquered Mexicana wera 
compelled to work in the mines and serve in slavery, and 
were thereby obliged to neglect their plantations. And as the 
conquerers were not versed in the culture, the industry was 
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nearly abandonel and did not take a new life until some 
Spaniards started one or to two large plantations in Choutalpa, 
Tabasco, a few years before Mexico threw off the Spanish 
yoke. Other plantations were established in different soctions 
of Tabasco and Chiapas. 

Chocolate, the product of the fruit, was first introduced 
into Europe (Spain) by the Spaniards from Mexico. Portugal 
followed in the use of it; France and England did not ap- 
preciate its full qualities until the latter part of the seven= 
teenth century. After the year 1878 it came into vogue in 
all the cities in Kurope. Its alimentary virtues became more 
generally known, and Doret, a Frenchman, invented a 
hydraulic machine to manufacture it on a large scale, Since 
then all civilisod nations have consumed this rich American 

roduct of Mesicun origin, which up to date is not produced 
in sufficient quantities to meet the word’s consumption. 

This tree is found growing wild and in cultivation in the 
Staies of Colima, Michoacan, Guerrero, Oaxaca (districts of 
Jamiltepeo and Tuxlepec), Chipas (districts of  Soconusco, 
Mezcalapa, Pichucalco, Simojovel, and Palenque), Tabrsco, and 
central and southern Vora Cruz, where the elevation is from 
100 to 1,200 feet above sea-level, but Chiapas and Tabasco 
are noted as being its home, the climate and soil there being 
more particularly adept ie te culture and development than 

other portion of the globe. 
on The ploduetion of cacao in the yeur 1893 was 2,147,730 
kilos, valued at 837,197 dol. In 1870 the States of Tabasco, 
Colima, Chiapas, Guerrero, Michacoan, Oaxaca, and Vera Cruz 
had 669,75 trees in cultivation, producing an annual crop of 
31,285 quintals, worth to the planters 782,125 dol. ee 

Jacao is an evergreen tree of medium size, which if 
grown in a good soil and left to itself will reach a height 
of 20 to 30 feet, and spend out to an extent of 10 feet or 
more on each side. At the height of a few feet from the 
ground it sends out three to six lateral branches (" horquet- 
as”) without any sign of a leading stem, and it is only 
when the branches are matured that a leader or leaders 
(‘rama chupona”) spring out from the side, and not from 
the centre of these branches. The leaves are smooth, alter- 
nate, lancevlate, pendent, of a deep green eolour, 9 to 10 
inches long by # inches across. The flowers small, of a pale 

ellow or very light red colour, and they come off in a 
Laan from the stem, branches, and the place where a leaf 
formerly existed. It is rarely that more than one of them 
develops into fruit, and thas many more flowers are borne 
on the trees than fruit pods. The cucumber-shaped pods are 
5 to 9 inches long, and nearly 4 inches in diametor at their 
widest part, with a thick, almost woody rind. They aro 
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pinched in ‘at the top and pointed at the end, the point 
being curved to one side. The skin is first light green, then of 
a yellowish red colour, with ten forrows and tuberculated 
ridges. These indicate a five-colled fruit, which contains on 
an average 38 seeds, embedded in its sweelish pulp. 

The ‘species most cultivated in Mexico are: Cacao or 
Theobroma ovalifolia T. bicolor and 7. angustifolia Thera 
are other ‘kinds known. generally found growing wild, which 
come under the head of the Gnazume or guacima, Quazuma 
polybotrya ‘being the principal species. 

Practice and study have shown us that the chocolate 
tree will thrive wolf in virgin Iands recently cleared, hut rich 
in organie matter and minerals, and as if has a long tap 
root, the surface soil needs to be deep and thick with humus. 
The best soil, however, is that occurring in valleys and un- 
dulating lands. along the banks of rivers or streams made by 
years of alluvial deposits, or by the decomposition of volcanic 
vocks. A proof of this is shown in the department of 
Soeonuseo, Chiapas. It will also grow well in loams and the 
richer marls, but it will not thrive in stiff heavy clay. 

A warm moist climate, having a mean temperature 
between 76° and 77° Fahr., is necessary for the cultivation 
of cacao if large crops ara expected, but, when the soil is 
snitable. the tree will grow and give fair returns in a moder. 
ataly ary or well drained location. Tha ardinary cacao plant 
will not do .well in the mountains above 600 metres (1,968 
feet). and even af that height it becomes stunted, and is 
frnitful only for a few vears. The hest elevation is from 
300 to 500 feet. and in sheltered situations near the seashore 
good crops ara to be obtained, but the tree will not thrive 
if exposed to the direct influence of the sea-breeze. Cacno 
will not hear mach exposnre, hence sheltered lands and valleys 
should be selected, and on the Gulf side of Chiapas, Tahasco 
and Vera Crna, northern and eastern aspects should he avoided. 
Still. locations in Qolima, Michoacan, Guerrero, and Oaxaca, 
on the Pacific side having a south and sonth-western ex- 
posnre must not be preferred for the formation of successful 
plantations. ‘ 

Cacao plants are obtained from the seed which germin- 
ates readily and quickly, The best-looking pods from the 
April or May crop which are not over-rine should be picked 
for the purpose, Those known as hechas are generally 
preferred by the planters. These are distinguished from the 
viches bv their light colour, solid appearance, the seeds not 
rattling inside, After solecting the largest seeds from healthy 
pods, the former ara soaked in Inkewarm water for 12 or 18 
hours, avoiding those assuming a reddish tint, and likewise 
those floating on the water. The rest are left to dry. 
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A virgin spot close to a spring or stream whose soil 
is not porons, in the immediate vicinity of the plot to be 
planted, shonld be selected for the nursery. For tha con- 
venience of handing, more than one nursery should he formed 
along the plot. 800 fect distant, if a large sized plantation 
is to be established. The spot is prepared by hoeing the 
soil, extracting the weds and roots, and pulveriaing the earth 
with a rake; then beds are made 5 feet wide by any length, 
separating each one hy a walk 8 feet wide. Small furrows are 
made shout an inch in depth and about 12 inches apart, and 
seeda are sown in them & inches one from the other. 
That part of the seed attached to the stringy centre of the 
pods is the one to be placed downwards in sowing. The sead 
is covered with vegetable mould or loose loam mixed with 
horse manure, and over that banana leaves. Tha hed is 
sprinkled every day for 12 or 15 days, when seedlings appear, 
Then the banana leaves are removed, and sheds, made of palm 
leaves and sticks, so fixed that they can be raised as the 
seedling grows, shonld be placed over the nursery as shade 
and shelter; no weeds or grass aro allowed on the beds, 

The sprinkling should be continued when necessary, or on 
rainlesa days, and the palm leaves are gradually taken off, but 
not altogether until the plants are ready to transplant. The 
operation of forming the nursery is done in some places in the 
month of April and May, and in other localities ag Inte as 
September. 

Hither in the month of Fobruary or March the planter’s 
attention must be directed to the preparation of the Iend; in 
some places, where tha rains cease early in the season, that is 
done in December or January. The forests having bean cut 
down (tumba) the branches must be lopped and strewn (sozadad 
evenly over the ground before they are burnt (quemada). But 
when the forest is cleared, shade belts should he left, or after- 
wards planted in exposed places so as to shelter the cacao treed 
from the wind, 

Of course the felled forest trees must be allowed to remain 
for a tims exposed to the sun, otherwise the smaller branches 
will not catch fire properly. Where possible it is better not to 
burn the bnsh, but to pack it in lines between the young plants 
or madres, in order that, by its rotting, it may add to the richness 
of the soil, otherwise the nitrogenons compounds so beneficial to 
plant. life are sent off into the atmosphere by the bnrning. 

Immediatcly after the burning, which shonld take place in 
April, or a month after the land is cleared, corn and beans are 
sown on the plot. If the land bas no natural trees suitable for 
shade, mother cacao (madres) are looked for such as mataraton, 
pito, cocoite, chipileocoite, and chontal. The last-named, a broad 
leaved tree, is not good for anything but to give shade and 
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shelter. ocoite and chinileocaite, small leaved trees, are 
hard wood and are used by preference for posts for honses. 
These trees are obtained from forests in the shape of enttings 
or young plants, and planted in the beginning of the rainy 
season and ata distance of from 15 to 18 feet apart on rich, flat 
land, but on poorer soil and on hill sides, from 22 to 16 feet will 
bo the proper distance. Rubber can also be planted as shade, 
but it requires more scientific work and care. In July and 
Angust the corn and beans are harvested, and the plot thoroughly 
cleaned ; the banana suckers can then bo planted between every 
four madres, providing rubber has not been thonght of and no 
preparations made to raise it. In the spring of the following 
year another crop of corn ean be sown between the madres 
leaving a hill cluse to the place destined for the cacao seedling 
which will serve as chichihuas, temporary shade, to the young 
plant when fransplanted. In Chiapas and Tabasco trees called 
challa and madre serrana are utilised for this purpose. A year 
after sowing. seedings are 50 centims. (20 inches) high and ready 
to be transplanted. 

In the heginning of the rains, on a clondy day, the operation 
of transplanting is proceeded with. A poon with a machete ants 
a square lino around tha seedling and with a spnde (con) lifts 
np earth and seedling; this is done in 15 to 20 minntes. Then 
another peon wrans up the whole mass with a large leaf grown 
on a plant called hoja blanca, found in those sections In the 
meantime the holes are being made, they are dug 8} feet away 
from the madres if these are set 17 feet apart, so as to form a 
square with a mother cacao in the middle, The holes should he 
2 feet square and 2 feet deap, that is 8 enbie foot of earth must 
be taken up. this crn he done by a practical man inside of 
§ minntes, in soft soil, The earth around the seedling after 
transplanting must be well pressed with the foot, but at the same 
time, before finishing that operation, dried leaves are mixed with 
the soil to he placed on top. 

Of course, Jand undar naeao cultivation, as under all proper 
and successful enltivation, should be keen clear of weeds. In 
the first place the plot should he drained off to ensure quick 
crops; and then nroper tillage will improve the soil and do good 
to the trees. To accomplish this, 4 weedings (ladeas) are 
necessary in the first 9 years, 3 in the second 8 vears, and 2 in 
the following yoars. "On steep hill sides cutlussing will be 
aufficiont, and on level places hoeing will be required. When the 
trees are grown so that their branches shade the land, the weeds 
will not grow very fast, and asa rule they are so loosely rooted 
that thev may he easily pulled up. The cultivation and harvesting 
of the aide crops must be attended to in dre time. ae eAohe 

i reful attention to the pruning o! 
Bla ter eae eee Gandros if he wishes to get. Yarae wield, As 


d trimming of the mar ze v : 
the pals aie borne on tho larger branches, the principle is to 
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develop such branches by judicious pruning and to seo that they 
are not covered up by a mass of foliage and small twigs, A 
typical eacao tree shonld have one stem, giving off at a few feet 
from the ground three or five branches which spread in an open 
manner and are free from leaves except at the top; thus the 
leaves shade the open inner portion without interfering with a 
freo circulation of the air. If tho young plants throw ont more 
than one main stem, the surplus ones (mamones or chuponas) must 
be pramed off when the moon is on the wane, and after the 
lateral branches are formed no upward prolongation of the stom 
must be allowed to grow. If the tree be left alone these 
upward growing branches will come of from the stem just 
helow the laterals, in the form suckers, and to leave them on 
is to enuse the strength to ha taken from these fruitful laterals, 
as well as to allow the treas to ran up, perhaps for 30 feet or 
more, thereby causing much trouble in picking the pods. When 
the suckers are pruned off, fresh ones will grow in a short 
time, generally in a! month, so that the trees will require fro- 
quent attention until they are mature, when the tendency to 
throw ont suckers will he stopped. In gathering the pods. the 
suckers may be taken off at the same time, but the trees should 
not be pruned in the flowering season. 

Unless in the case of sickly plants on poor soi] the trees 
will not require mannring until the crops are taken off, when, 
as may be imagined, it will be necessary to restore to the soil, 
in a cheap way, what has been removed in the valuable pro- 
duce. A good deal will depend on the nature of the soil and the 
yield of the trees, Should erops which were abundant, be 
found to be falling off, it is an indication thab manuro is noces- 
sary. A compost of yard manure and bone dust in the pro~ 
portion of 5,000 cart loads of yard manure and 500 Ibs. of 
bone dust per hectare of land applied every 3 years is all that 
is required. The successful harvesting of cacao requires great 
eare and watebfulness, as it is a fruit that has many enemies, 
the principal ones being parrots, squirrels, tusas (a ‘species of 
gopher), teneiscuintle another animal of the rodent class, and 
ants especially those known nnder the name of arrieras. But 
damage by thess can be obviated by proper cultivation and 
care. 

Returns from a cacao plantation (motelar) can not be expect- 
ed until after 5 years from transplanting. At 2 years old the tree, 
in rich soil, stands 5 or 6 feet high ; when 7 or 8 feet high it 
bogins to bear (jugar), but it is not in full hearing (cuaja) 
until it is between 10 and 12 foat high. The first flowers 
under favourable conditicns will come ont at the third year, 
but, as the tree is not matnred then, they should by no means 
ba allowed to produce pods, otherwise the plant will be so weak- 
ened by the fruiting that its growth will be greatly checked. 
The first flowers, therefore, should all be rubbed off. 
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After the leaves of the flower fall, a bud appears like the 
common Mexican chile pepper and takes 8 or + months to 
mature. Peons or mozos must be employed daily until the 
erop is harvested, as birds and squirrels are apt to eat the bud 
and afterwards the seed. The cacao tree Mowers all the year 
round, and the pickings of the fruit are divided into fonr har- 
vests or seagons, The first, which covers the first 3 months of 
the yeu is known as inveranada ; the second, lasting through 
April, May, and June, is the cosecha or harvest proper, and is 
the most abundant of the fonr; the product of the third, ex- 
tending over Joly, August, and ‘September, is known as cacao 
loco; and that of the three last months of the year as alegron, 


The average yield of dry cacao from each tree of course 
varies yory much. The limits may be aaid to bo from 1} to 8 
Ibs. per tree. Some trees in the plantation of “Ta Carolina,” 
district of Macuspana, Tabasco, produce 220 pods, and planta- 
tions in Alvarez, Colima, and in Apatzingan, Michovean, yield 
on an average 5 lbs. to the tree, Generally, one can reckon 
on 50 pods (mazoreas) per tree a year, which produce from 30 
to 40 kernels (almoudras), and 250 dried kernels will weigh 
1 lo. The trees of cacao blanco or vardoso and eneao marado 
yield the most, hence the Tubasco and Chiapas planters prefer 
them above tie other kinds. Chocolate trees last from 30 to 
40 years and produce fruit for 20 to 25 years by proper cul- 
tivation. 

In picking (el corte) the pods, care should be taken that 
they are fully ripe, A_ little observation and experience is all 
that is necessary to toll at once by the look whether the pod 
be ripe or not. 

If it be within reach, it may be tapped with the knuck- 
les or with the handle of a knife, and if it sound hollow it 
is ready for picking. The fruit must be ent from the tree with 
a machete, cacao knife or cacao hook, and on no account ought 
it to be twisted or torn off the tree, nor the fruit to be allow- 
ed to drop on thy ground. 

The cut should be clean and as close to the pod as pos- 
sible, for, if a tree be examined, it will be found that at the 
base of the stalk of the pod there is a little swolling called the 
eye, and it is from this part that the flowers for the next crop 
will come out. If, therefore, the eye be torn away no more 
pods can come out from that part of the stem. 

Tho pods, having been gathered, are placed in heaps under 
the trees; then they are taken to a place called quebradero, 
where they may be broken at once or lett for a day. The 
kernels or nibs are then taken out of the pods which ara either 
opened with a machete, or a knifo made from a wood called 

" jabuacte. The seeds may be drawn with the fingers, or by 


16 CACAO AND INDIA RUBBER IN MEXICO. 


means of a wooden spoon, and at the sume time the white 
fibrous tissue is taken away, ‘This stringy stuff and the broken 
pods should be pnt in heaps to rot for manure, or bo 
spread over the roots of the trees, or better still be buried 
between the trees, and in this way something will be given 
back to the soil. 


As the seeds are extracted from the pods, the former are 
thrown into wooden troughs called tollas, half-filled with water, 
to wash them; the beans are now carried away to the cacno 
house for the purpose of being made to undergo the sweat- 
ing or fermentation process. This is a very important matter 
for the planter, inasmuch on its proper performance depends, 
to a great extent, the value of his produce. In some places the 
cacao beans are simply dried as soon as they are taken out of 
the pods, and the cacuo thus prepared is sold or shipped to the 
markets. But it is very inferior stuff with a bitter unpleasant 
taste, and it fetches a low price, Sweating is simple and in- 
expensive, It may be done in boxes or barrels or in an air- 
tight room, The cacao is put into a receptacle, it is covered 
with plantain (platano) leaves, boards are put on the top, and it 
is left to torment for uboat 3 days, when it is removed to ano- 
ther receptacle, closed up again, and allowed to sweat for 3 
days longer. Tho object of opening the cacao is to cause the 
fermentation to be equal: for, in changing it, that which is on 
top at first hecomes the bottom layer in the second receptacle, 
and thus uniformity is secured. When the cacao is sweated in 
heaps in a closed house, the heap must be turned over or stir- 
red up on the third day, and in this way the outside boana 
will get their full turn of the fermentation process. Some 
fine kinds of cacao do not require to sweat so long, but ex- 
perience alone can determine this point. In the fermentation, 
the first stages of the germination of the seed go on. The 
moisture, warmth, and « certain amount of air cause the seeds 
to swell, carbonic acil is given off, and the food stored up in 
the seed for the use of th embryo is converted into soluble mat~ 
ter, and this accounts for the modification of the bitter taste of 
the raw bean brought about by the sweating process, In some 
places the beans are sweated without washing them, claiming that 
thus the aromatic principles of the cacao are not altered. The 
beans having been properly sweated they are to be dried ready for 
shipment. The drying may be done in wooden trays or on paved 
or cemented platforms or yards, Also a fixture can be made where 
the trays are placed stationary and a roof on rollers placed over 
them. When the sun is ont the roof is rolled,back and the cacao 
teans exposed; during rain and at nights the roof is rolled over 
the trays and in this way time and Jabour in carrying out the 
trays and taking them in again are saved. When they are 
dried in yards, the sweated beans are spread out thinly, well 
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rubbed and exposed to the sun in the morning, and at mid-day 
they are put back in the sweating boxes or houses to undergo 
another partial fermentation, for if they be dried straight off they 
will deteriorate in value. A peon must turn them oyer once in a 
while during the day so as to expose the whole seed, otherwise 
one side only will become red and the other black, ‘The second 
day they are kept longer in the sun, and the third day they are 
kept out as long as the sun Insts. They are pnt ont on sue- 
ceeding days until they are thoroughly dry, which is told by 
their producing a crackling sensation when pressed between the 
thamb and forefinger, or when the parchment (outer skin) breaks 
off easily. To brighten the colour to a deeper red the seed is 
washed in 883 per cent. solution of lemon or sour orange juice. 
Sometimes the vaeao is elayed, und this ean be done by sprinkling 
the beans with red clay that has been dried and pulverised, imme- 
diately after they have been removed from the sweating boxes. 
On the second day the same process is gone through if the clay 
has not tinged all the beans, Then the beans are rubbed between 
the hands for an our or two in order to clear away the surplas 
muceilaginons matter, The drying is afterwards finished as usual. 
Clayed cacao has a reddish anpoarance and the colour is uniform, 
and it usually fetchos big prices in the markets. 


The market classification known as Tabasco and Chiapas con- 
sists of cacao colorado as first class, cacao palenque as second 
class, and cacao pacha as third class, The uses of cacao are 
many ; the broken or empty pods besides being a good fertiliser 
are used by the peons, roasted, in lien of chocolate on account 
of their low price. A mixture, cailed pozol or chorote, made of 
gromnd pop-corn, piloncillo (brown sugar), and cacao, is used 
in water by the weary traveller or by the fatigued peon in the 
field a3 a nutritious and refreshing drink. A preparation called 
broma or cocoa is manufactured and very much appreciated hy 
the cold-blooded Anglo-Saxon. The cacao-nibs ground in paste 
sweetened and flavoured with vanilla and cinnamon, yield choco- 
Inte, so much relished by the Latin races. Lastly, the oil of 
the seed yields a non-rancid fat, cacao butter, used in phar- 
maceutical preparations. 


‘As to cost and expense, genorally cacao planters in Chiapas 
and Tabasco make contracts paying 90 to 130 dol, per 1,000 
trees, according to the location, facilities of transportation, ete , 
to bo delivered in a state of production in 4 years, the plan- 
tation to be in good condition and with proper shade, The 
contractor keeps the products and first erop of the plantation. 
Tf the planter has his own labourers, he pays them from 5 to 
8 dol. per month and rations, then the cost will be from 70 
to 80 dot per 1,000 trees, Whore the labour is not done by 
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contract but by jornales, or tasks, the cost for 6 y 
hectare (2°471 ‘acres) is as follows :—~ Poe 
eGR serge NS AR ee a ee 


At 50 ¢, per 
Task, 
Dol. 0. 
10 tasks for the stubbiug & 0 
2 for felling trees 6 0 
4 for collecting brush 2 0 
@ ,, for collecting trees 8 0 
3 yy for baring 1 50 
2 ,, to cut 875 madre outtings an) 
2 ,, to carry them to the plot 1 oO 
4 ,, for planting same 2 0 
100 excao pods for nurse be 2 0 
10 tasks to cstablish nursery, with shade 6 0 
v» for weeding the nursory 3 0 
20 ,, for hoeing or ploughing plot 10 0 
5 4, for digging the cacan seedlings 2 60 
1S ,, for transplanting and transporting 7 50 
M0 4, nix years weeding =. i 7m 0 
186 4, for replacing and pruning trees 63 0 
Cost of the land t iS : 1 oo 
Consequently there ix a cost 0: ist 60 


for 750 trees. Tha expense of collecting, drying, and sacking 
the seed ia from 2 to 5 dol. per carga of 60 Ibs. 

Thus 750 trees will produce the planter 75 eargas (4,500 
Tbs.) the price of which is from 20 dol. to 22 dol, per carga 
at the plantation. Deducting the cost of curing, he will have 
a net annual profit of more than 1,225 dol., besides tho pro- 
dnet obtained from corn, bananas, and vanilla raised as side 
crops, and bees. 

The Memican Rubber. 

The rubber trea (Castilloa efastica of Cervantes, olquaquitl 
of the Aztecs, hule of the Spaniards) is indigenous in ‘Hexico, 
and is found growing wild along both consts, below 22 degrees 
North latitude, from sea-level to altitudes running from 1,200 
to 1,500 fect, and principally hy the river meadows. The 
region most favourable for the growth of this important yet 
rarely cultivated tree are: the plains of Pechutla, Oaxaca, 
between the Pacific Ocean and the base of tho Sierra Madre 
Cordillera, and also along the banks of the Copalita River ; 
in Soconusco, Chiapas, helow the coffee belt, and in Pichucaleo 
and Mezealapa along the great Grijalva River clear down to 
Tabasco ; in the Papwlopana and Tuxtepec Valleys clear up to 
the Rivers Tonto and Quiotepec, and the lands on the Galf 
side of the Isthmus, covering an extension of 1,100 sqnare 
miles, where the tree is found in astonishing numbers throughout 
the forests that skirt the Coatzaconicos, Uspanapa, Coachapa, 
Chalchijapa, Del Corte, Chichibua, Malatengo, Sarabia, Jumuapa, 
Jaltepec, San Juan, Trinidad and Colorado Rivers. 

Few are the plantations of rubber existing in the Republic, 
the principal one is “La Esmeralda,” in Juquila, Oaxaca, which 
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has over 2(10,000 trees 8 years old, and the next is a plantation 
in the hacienda “ Dofia Felipa Ortiz,” in Pichucaleo, Chiapas, 
consisting of 10,C00 trees 7 years old. 

The hule tree belongs to the Urticacew, grows from 45 
to 50 feet high, and has branches only at its upper section ; 
has smooth yellow bark, its leaves are 6 to 10 inches long, 
oval, oblong, entire, thick, smooth, bright green, and glossy 
above. ‘he nmbrella-like form of the tree, which covers 10 feet 
square, is often seen among the mamey-zapote, striving to free 
itself, and rising majestically over the neighbouring trees. Tbe 
tree is a hardy one, nothing affects it, not even parasites or 
animals, Thero are eight kinds of rubber tree that grow wild 
in the country, but the kind known under the name of 
(Castilloa elastica) is the most important and the best, as it 
is very much sought for its sap and for propagation; an 
example may be seen in the botanical garden of the prepara- 
tory school in this city. 

Tho best soil for rubber cultivation is a deep, rich loam, 
such az is fonnd along the alluvial banks of the above-men- 
tioned rivers, and in the plains between the sea and the foot 
of the hills of the coust ranges. 

Rubber is essentiully a tropical tree ; hence it requires a 
hot and moist clis.ate. The temperature most adapted for its 
vigorous growth is about 86° Fahr., and the rainfall should 
be at least 60 to 70 inches per annum, however, salt air 
does not hurt it, A plot in the vicinity where natural trees 
are in abundance should be preferred for starting a planta- 
tion, Generally under favourable conditions the tree will 
there will grow fuster, thicker, and consequently produce quicker 
results and a larger amount of juice. 

In most cases the trees are found in the above places in 
sizes {rom seedlings to 18 and 86 inches in diameter. The 
tree propagates itself from the seed which drops from the 
tree, in the months of Muay and dune, to tho ground, and 
there watered and nurtared by the warm rains, which soon 
follow, the young plant some time after comes up to take 
its place, amongst the varied tropical life. 

If the land set aside for the plantation is covered with 
trees, these must be felled and the undergrowth cleared only 
where tho young trees are to be planted, providing no side 
planting is to be made, This work must be performed in 
the months of March and April, and immediately after, corn 
should be sown in the open spaces 15 inches apart. This 
operation is simply done by making a holo in the ground, 
dropping in a few grains, and covering over with the foot, 
Should tho planter wish to adopt the most economic system, 
and thereby obtain the greatest return for the money invost- 
ei, it would be advisable for him to plant besides corn 
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cotton, bananas, and coffee, But the attempt to plant Mocha 
coffee must not be made in elevations less than 1,000 feet 
above sealevel, neither on plains, aor where the iumperulure 
exceeds 85° Fuhr. 

In the latter case the acreage to be planted must be 
stubbed and the under brush forked in, or burnt before 
sowing the corn; then line and stake the plot in rows 15 
feet apart, Peons who are posted in this kind of work, 
especially in coffeo planting, have a long cord of. rope (24 
to 86 varas in length) on which they mark the divisions 
with inks made from dye-wnods of tho forests in these sec= 
tions ; the cord is held by two men, and another one marks 
the holes with his gurrocha, leaving a stake in the excavated 
place every 15 feet in the row. This rule of setting the 
trees at such distance would ensure larger size and a greator 
flow of rubber-making fluid, As to shade, if the young plants 
have been taken from woods under shelter, then natural 
trees must be left on the plot before clearing io protect them 
from the strong riys of the sun until they are 10 or 12 feet 
high and have a prosperous appearance. 

This must not be overlooked, as the plant will suffer a 
great deal from transplanting, even when thal operation is 
done under the bost circumstances, But if the young plants 
are obtained from unsheltered places, or from a nursery 
established in an open space, they having grown stronger and 
stouter will require no shelter, and will flourish more rapidly 
and vigorously than if they had shade. 

If the seodlings or enitings can be obtained within a fow 
miles from a plot, it is advisable even to pay 2 dol. 60 ce. per 
100 rather than to wait 12 months for the seed to grow in 
the nursery. When the pince, where the supply of young 
plants or ‘cuttings is to be had is too distant, the expense of 
transportation would be enormous, and they would suffer to 
such wn extent as to render them unfit and risky for trans: 
planting ; the only practical method in that case is to start a 
nursery. For this purpose a rich sandy loam should be 
selected. Beds aro made 6 feet wide by 15 to 20 feet in 
length, leaving » walk 2 or 8 fect wide. The seeds are sown 
8 inches apart in rows 10 inches distant one from another. 
This operation is done in the beginning of June or a few cays 
atter the rains have started, and by merely marking the 
ground, about an inch deep, with a stick, dropping the seed 
in and covering it with vegetable mould. 

In 12 months the seediings are about 24 inches high and 
ready for transplanting. All weeds and grass must be carc- 
fully removed with the hand from the bed as they appear and 
the earth watered when it seems dry, which is best done in 
the afternoon. 
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Tn the latter part of May or in the first days of June, when 
the rainy season commences, the seedlings, young plants, or 
cuttings are transplanted in the cleared plot between the corn 
and cotton, 15 feet euch way. In removing the seedling or 
young plant as much of the original soil should be left attached 
to it, in accordance with the system known as “ pilon,” The 
edrth must be opened sufficiently to place the plant at the 
same depth as in the seed bed, and then press down the earth 
with a spade so as not to leave any hollows around the tree, 
The plot planted with rubber trees should be inspected every 
now and then in order to know how they are progrosaing, 
and io replace the plants that have withered and died. In 
July or August it will be necessary to clean the corn, weed 
the plot, und after harvesting the corn, banana suckers (hijos) 
can be planted 7 feet apart between the rubber rows, 

In Chiapas and Tubaseo, eacao trees are set a few feet 
from the 2 or 8 year old rubber trees, the latter acting as 
shade for the former, in lien of the regular madre protector or 
shade tree, Vanilla trees can be attached to the cacao tree, 
and by that means, after the Japse of 6 or 7 years, the planter 
has three or four different crops to harvest. Furthermore, 
bees could be raised on the place which would act as a medium 
to fertilise the vanilla flowers and give a handsome profit 
from honey and beeswax. Again, siiould the proprietor not 
want any side planting, cattle, which bring a good income in 
those sections, may be permitted to pinae on the land as soon as 
the young trees are well rooted and have grown over 20 feet high, 
After going through the work of transplanting, the only care 
in the cultivation of the tree, thereafter, is that of keeping the 
ground free trom all weeds and the rank vegetation of the tropics, 

As to the expense and cost, the preparation and cultiva~ 
tion of an acro for 5 years, when a tree is ready for prodne. 
tion, will require the services of a labourer working 51 days, 
or its equivalent of 51 Ixbourers each working one day, The 
work consists of clearing the ground, so as to render it fit for 
general crops requiring 26 days; collecting the seedlings or 
cuiting 193 trees, 1¥ days; planting same, 24 days; hoeing 
and making 2 days; sowing corn, I} days; harvesting 
same 1} day; planting banana suckers, 2} days establish- 
ing nursery, | day; and 5 ears’ cultivation, weeding, &e., 12 
days, Estimating’ each day’s labour at 50 ¢, it is seen that 
193 trees on an acre of ground will have cost the planter at 
the time they are ready for planting less than 12 ¢. a piece. 
Ifa plantation of 100,000 trees is wanted, 517 to 529 acres 
or 5 caballerias of land will be required, and the total cost 
at the end of 5 years, exclusive of the first cost of the land, 
will be 12,000 dol. ‘The wild land will cost from 1 dol. 50c, 
to 2 dol per acre in small tracts; supposing that the § 
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caballerias of land cost 1,200 dol.. including the expense of 
drawing up documents, stamps, and recording ; administration 
for 5 years, 5,000 dol; gathering of the crop will be about 5 
¢. per tree or 5,000 dol. for 110,000 trees ; guthering of banana bun- 
ches from } tole. per piece ; collecting, drying, and sacking 
the cacao, ¥$ ¢ per Ib.; collecting and curing vanilla beans 5 
dol. per 1,000 pads; hence the total expense for the rubber 
plantation of 100,000 trees will not excead 25,000 dol. Mexican 
currency, 


Regarding the work of extracting the rubber, one man 
will tap from 20 to 25 trees per day if the operation is per- 
formed carefully and methodically. In most places the tap: 
ping is done in the month of Muy and sometimes again in 
October, but it is not advisable to repeat the operation as 
often as that. The process generally consists of making two 
or three incisions in the lower part of the trunk of the tree 
and collecting the sap thit flows from them in clay vessels 
placed next to the trunk. Others make a spiral cup from 6 
Pet above the ground down the trunk of the tree, collect a 
portion of tha juice at the bottom and the rest is allowed to 
dry in the concavity of the incision and later on is taken off, 
The best and most advisable aystem is to make low incisions. 


The process can be repented every year for 25 years or 
tnore, especially if the wound is covered with wax ‘or clay 
after the flow of the sap has ceased. When there is a Jarge 
quantity of milk gathered, it is dumped into a barrel having 
a faueet, and a solution of 5 ozs, of chloride or sub-carbonate 
of sodium in sufficient water to cover the whole mass, which 
is agitated with a stick every now and then. After the lapse 
of 24 to 86 hours the water is allowed to run out through the 
faucet, this operation of washing is done until the rubber be- 
comes white. 

About 44 per cent, of rubber remains, from the origival 
amount of milk, after the water and other matters have been 
eliminated by evaporation. 

‘Trees planted on lands having the soil, climate, and eleva- 
tion adapted for the enitnre will produce from 5 to 6 lbs. of 
juive on tho first year that thay are tapped, which amount is 
equivalent to 2% lbs, of pure rubber. 


This product will be gradually inereascd every year for 
tho next 4 or 5 years, and sell for 50 c., per Ib. on the plan- 
tation. Thus 240,000 lbs., the yield of 100,000 trees at the 
first year’s harvest, will bring the planter 120,000 dol. besides 
the prodact obtained from the corn, vanilla, bees, cacao, aud 
bananas raised from side planting. The net profit on the in- 
vestment, after deducting the entire cost of the land and all 
expenses up to the firat year of harvesting, will be 95,000 dol, 
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and each of the succeeding harvests for 28 or 80 years will 
bring 4 steady income of over 100,000 dol. 


ViI-BRXTRAOCTS, NOTES AND QUPRiI ns, 
Experimental Morphology.* 


Tn looking at the progress which has bsen made in the study 
of plant morphology, I have been as much impressed with the 
different attitndes of mind toward the subject during the past 140 
years as by the advance which has taken place in methods of study. 
na well as the important acquisitions to botanical science. ‘These 
different view points have coincided to some extent with distinet 
periods of time. What Sachs in his “History of Ratany” calls “the 
new morphology” was ushered in near the middle of the present 
century by Von Mobl’s researches in anatomy, by Nangeli’s 
investigations of'the cell, and Schleiden’s history of the development 
of the flower, Tha leading idea in the study of morphology during 
this neriod was the inductive mathod for the purpose of discerning 
fundamental principles and laws, not simnly the establishment of 
individual facts, which was especially characteristic of the earlier 
period when the dogma of the constaney of species prevailed. 

The work of the “herbalists” had paved the way for the 
more logieal stuiy of plant members, hy increasing a knowledge 
of species, though their work speedily degenerated into mere 
collections of material and tabulations of species with inadequate 
deseriplions. Later, the advocates of metamorphosis and spiral 
growth had given an impetus more to the study of natura, thongh 
diluted with much poetry and too largely subservient to the 
imagination, and to pre-coneeived or idealistic notions, 

Tint it was reserved for Tloffmeister (1859), whose work 
followed within three decades of the beginning of this period, to 
add to the inductive method of research, as now laid down, the 
comparative method ; and extending his researches down into the 
Pteridophyta and Bryophyta. he not only established for these 
gronns facts in sexuality which Camerarius and Robert Brown hal 
dana far tha Snermataphyta. but he did it in a far superior manner. 
Hla thus laid the fonndation for our present. conceptions of tho 
comparative morphology of planis, Naegeli’s investigations of 
the cell had emphasized the importance of its study in develop- 
ment, and now the relation ot cell growth to the form of plant 
members was carried toa high degree, and it was shown how 
dependent the form of the plant was on the growth of the apical 
cell in the Ptoridophvta and Bryophyta, thongh later researches 


have modified this view ; and how necessary a knowledge of the 

* Address delivered before section G. (Botany) of the American Association 
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sequence of cell division was to an understanding of homologies 
and relationships. Thus in developmental and comparative studies, 
morphology has heen placed ona broader and more natural basis, 
and the homologies and relationships of organs between the lower 
and higher plants are better understood. 


But the growth of comparative morphology has been accom- 
panied by the interpretation of strnetures usnally from a teleologi- 
cal standpoint, and in many eases with the innate propensity of 
tho mind to look at nature in the light of the old idealistic 
theories of metamorphosis, 


[wish now to inquire if we have not recently entered upon a 
new period in our study of comparative morphology. ‘There are 
many important questions which comparative studies of develop- 
ment under natural or normal conditions alone, cannot afford a 
anfficient number of data, Wa are constantly confronted with the 
problems of the interpretation of stracture and form, not only as 
to how it stands in relation to stractnres in other plants, which we 
doal with in comparative morphology, but the meaning of the 
structure or form itself, and in relation to the other strnetures of 
the organism, in relation to the environment, and in relation to 
the past. This must be met by an inquiry on our part as to why 
the straoturo or form is what it is, and what are the conditions 
which influence it. ‘This we are accustomed to do by experiment, 
and it begins to appear that. onr final judgments upon many ques- 
tions of morphology, especial vy those which relate to -variation, 
homology, &e., must be formed after the evidence is obtained in 
this higher trin] court, that of emperimental morphology. While 
experimental morphology as a designation of one branch of re- 
search in plants, or asa distinct and important field of study, is 
not yet fully taken cognisance of by botanists, we have only to 
consult onr recent literature to find evidence that this great and 
little-explored field has already been entered upon. 


Experimental methods of research in the study of plants have 
been in vogue for some time, but chiefly hy plant physiologists 
and largely from the standpoint of the physical and chemical 
activities of the plunt, as well as those phases of nutrition and 
irritability, and of histrologic structure, which relate largely to the 
life processes of the plant, and in which the physiologist is there- 
fore mainly interested. In recent years there hag been a tendency 
in physiological research to limit the special seope of these inves- 
tigations to those subjects of a physical and chemical nature. At 
the samo time the study of the structure and behaviour of proto- 
plasm is coming to he regarded as a morphologieal one, and while 
experimental methods of research applied to the morphology of 
protoplasm and the cell is comparatively new, there is already a 
considerable literature on the subject even upon the side of plant 
organisms. While certain of the phenomena of irritability and 
growth are closely related to the physics of plant life, they are 
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essontially morphologic ; and itis here especially that we have a 
voluminous literature based strictly on the inductions gained by 
experimentation, and for which we have chiefly to thank the 
physiologist. 

f we were to write the full history of experimental morphol- 
ogy in its broadest aspect, we could not omit these important 
experimental researches on the lower plants in determining the 
ontogeny of polymorphic species of alge and fungi which were 
80 ahly begun by DeBary, Tulasne, Pringsheim, and others, and 
earried on by a host of European and Americun botanists. The 
tone which these investigations gave to taxonomie botany has 
been felt in the study of the higher plants, by using to some extent 
the opportunities at botunie gardens where plants of a group may be 
grown uader similar conditions for comparison, and in the estab+ 
lishment of alpine, subalpine and tropical stations for the purpose 
of studying the influence of climate on the form and variations 
of plants, and in studying the effect of varying external conditions. 

While experimental morphology in its broadest sense also 
ineludes in its domain cellular morphology, and the changes 
resulting from the directive or taxie forces acccomanying growth, it 
is not these phases of morphology with which [ wish to deal here. 

The question is rather that of exparimental morphology as 
applied to the interpretation of the modes of progress followed 
by members and organs in attaining their morphologic individ- 
uality, in the tracing of homologies, in the relation of members 
associated by antagonistic or correlative forces, the dependence of 
diversity of function in homologous members on external and 
internal forces, as well ag the causes which determine the character 
of certain paternal or maternal structures, I shall deal more 
especially with the experimental evidence touching the relation of 
the members of the plant which has been represented under the 
concept of the leaf, as expressed in the metamorphosis theory of 
the idealistic morphology. ‘The poetry and mystery of the plant 
world, which was so beautifully set forth in the writings of Goethe 
and A. Braun, are interesting and entrancing, and poetic com- 
munication with Nature is elevating to our ethical and spiritual 
natures. But faney or poetry cannot guide us safely to the court 
of inquiry. We must sometimes lay these instincts aside and 
deal with Nature in a cold, experimental, ealeulating spirit. 

The beginnings of experimental morphology were made about 
one century ago, when Knight, celebrated ulso fur the impulse 
which he gave to exporimental physiology, performed some vory 
simple experiments on the potato plant. The underground shoots 
and tubers hal been ealled roots until Hunter pointed out the fact 
that they wore similar to stems. Knight tested the matter by 
experiment, and demonstrated that the tubers and underground 
stems could be made to grow into aerial leafy shoots. ‘This he 
regarded as indicating a compensation of growth, and he thought, 
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further, that compensation of growth could be shown to exist 
between the production of tubers and flowers on the potato plant. 
He reasoned that by the prevention of the development of tho 
tubers the plant might be made to bloom, An early sort of potato 
was selected, one which rarely or never set flowers, and the shoots 
were potted with the earth well heaped up into a mound aronnd 
the end of the =hoot, When growth was well started, the soil was 
washed away from the shoot and the upper part of the roots. ‘The 
tubers were prevented from growing, and numbors of flowers were 
formed, This result he also looked upon as indicating a compen- 
sation af growth between the flowers and tubers, 


While we recognise Knight's experiments as of great impor- 
tance, yet he erred in his interpretation of the results of this sup- 
posed correlation between the tubers and flowers, as Viehting 
(1887, 1895) hus shown. By repeuting Knight’s experiment, and 
also by growing shuots so that tubers would be prevented from 
developing, while at the same time the roots would be protected, 
flowers were obtained in the first case, while they were not not in 
the second ; so that the compensation of growth, or correlation of 
growth, here exists between the vegetative portion of the plant 
and the flowers, instead of between the production of tubers and 
and flowers, as Knight supposed. 

‘The theory of metamorphosis as expressed by Goethe and A. 
Braun, and applied to_ the leaf, rewarded the leaf asa concept or 
idea. Aa Goebel points out, Braun did not look upon any 
one form asthe typical one, which through transformation had 
developed the various leaf forms; bnt each one represented a 
wave in the mareh of the successive billows of a metamorphosis, 
the shoot munifesting successive repetitions or renewals of 
growth each xeason, presenting in order the ‘“ niederblitter, 
laubbliitter, hochblitter, kelchbliitter, blumoubliitter, staubbliitter 
fruchtblitter.” Though it bad been since suggested from time 
to time, as Goebel remarks, that the foliage leaf must be regarded 
as the original one from which all the other forms had arisen (at 
that time Goebel did not think this the correct view). No re- 
search, he says, had been carried on, not oven in a single case, to 
determine this point Goebel plainly showed, in the case of 
Prunus Padus, that axillary buds, which under normal conditions 
were formed one year with several bud scales, could be made 
by artificial treatment to develop during the first year, This ho 
accomplished by removing all the leaves from small trees in April, 
and in some caxes also cutting away the terminal shoot. Ln these 
cases the axillary shoots, instead of developing buds which re- 
mained dormant for one year, as in normal cases, ul once began 
to grow and developed well-formed shoots. Instead of the usual 
number of bad scales, there were first two stipule-like outgrowths, 
and then fully expanded leaves were formed; so that in this case, 
he says, the metamorphosis of the leaf to bud acales was prevented 
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For this relation of bud scales to foliage leaves, Goebel proposed 
the term “correlation of growth.” In the ease of Vicia faba, 
removal of the lamina of the leaf of seedlings, when it was ‘very 
young, caused tho stipules to attain a large size, and to perform 
tha function of the assimilating lenf, Ho points ont that expori= 
mentation aids us in interpreting certain morphological phenomena 
which otherwise might remain obscure. He cites the occasional 
occurence (‘ Moquin-Tandon™) in the open of enlarged stipules 
of this plant, which his experiment aids in interpreting. In the 
case of Lathyrus aphaca, the stipules are large and leaf-like, while 
the part which corresponds to the lamina of the leaf is in the form 
of a tendril, the correlation process here having brought about the 
enlargement of the stipules as the lamina of the leaf became adapt- 
ed to anyother function, Kronfeld repeated some of Goehel’s 
experiments, obtaining the samo results, and extended them to 
other plints (Pyrus Malus and Pisum satioum), while negative 
results attended some other experiments. Hildebrand, in some 
experiments on seedlings and cuttings, found that external 
influences affected the leaves, and in some cases, where the cotyle- 
dons wers cut, foliage leaves appeared in place of the usual bud 
scales, In Owalis rubella, removal of the foliage leaf, which 
appears after the cotyledons, caused the first of the bulb scales, 
which normally appear following the foliage leaf, to expand into a 
foliage loat, 

In some experiments on the influence of light on the form of 
the leayes, Goebel has obtained some interesting results, DPiants 
of Campanula rotundifolia were used. In this species the lower 
leaves are petioled and possess broadly-expanded, leart-shaped 
lamin, wlnile the upper ene are surrow and sessile, with in- 
tergrading forms. Phnts in different stages of growth were placed 
ina poorly lighted room. Voung plants which had only the 
round leaves, under thes conditions continued to develop only 
this form of Jeaf, while older plants which had both kinds of leaves 
when tho experiment was started, now developed on the new 
growth af the shoot the round-leaved form. In_ the case of plants 
on which the flower shoot had already developed, side shoots with 
the round leaves were formed. 

Excluding the possibility of other conditions having an influence 
here, the changes in the leaves bave heen shown tobe due to a 
varying intonsily of light. ‘Tho situation of the plants in the open 
favour this view, since the leaves near the ground in these places 
are not so well lighted asthe leaves higher ap on the stem, Ia 
this ease tho effect of dampness is not taken into account by the 
experimenter, and since dampness does have an infnence on the 
size of the leaf, it would seem that it might be at least one of the 
factors here, Av attompt was now made to prevent the develop- 
ment of the round leaves on the young seedlings. For this pur- 
pose the plants were kept under the influence of strong and 
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continuous lighting, The round leaves were nevertheless developed 
in the early stage, an indication that this form of the leaf on the 
seedling has become fixed and is hereditary. 

Having found that enclosing the larger cotyledon of strepto- 
carpus in a plaster east so as to check the growth, the smaller and 
usually fagacious ono grew to the size of the large one, provided 
the experiment was started before the small one was too old. Am- 
putation of the large cotyledon gave the same results, 

Other experimenters have directed their attention to the effect 
of light and gravity on the arrangement of tho leaves on the stem, 
as wall as to the effect of light on the length of the petiole and 
breadth of the lamina. Among these may be mentioned the work 
of Weisse, Rosenvinge, and others. 

Goebel has shown experimentally that dampness is also one of 
the external influences which can change the character of xero- 
phylious leaves. A New Zealand spectes of Veronica of xerophyl- 
lous habit and scaly appreased leaves, in the seedling stage has 
spreading leaves with a broad lamina, Older plants can be forced 
into this condition in which the leaves are expanded, by growing 
them ina moist vessel. Again, Askehasy and others haye shown 
that dampness or dryness has an important influence in determin- 
ing tho character of the leaves. 

The results of the experiments in showing the relation of the 
leaf to the bud scales, Goebel regards as evidence that the foliage 
leaf is the original form of the two, and that the bud scale is a 
modification of it, 

Treuh conducted somo interesting experiments for the purposs 
of determining the homology of the pappus of the Composita. 

Gall-inseets were employed to stimulate the pappus of /Iiera- 
cium umbellatum, and it was made to grow into a normal calyx 
with five lobes. A recent letter from Prof. Teub states that he 
Tater repeated these experiments with other species of Composites 
with like results, but the work was not hinblished. Key found, in 
seedlings and enttings which he experimented with, that while 
there was sfill stored food available for the roots and shoots, there 
was little if any dependence of one upon the other. Hering comes 
to somewhat different conclusions as a result of his experiments, 
finding that in some cases there wasa slight increase of growth, 
while in others growth of the one was reciprocally retarded when 
the other was checked in development. Numerous cases of 
horticultural practice in pollination of fruits shows that the form 
and size of the frnit, and of the adjacent parts, as well as the 
longer or shorter period of existence of the floral envelopes, can be 
influenced by pollination. Sree 

Tho investi zations carried on hy Klebs in the conjugation of 
Spirogura suggest how experimentation of this kind may be utilis- 
ed to determine questions which in special cases cannot he arrived 
at easily by direct investigation. If threads of Spiregyra varians 
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which are ready for conjugation are brought into a 0-5 per cant. 
solation of agar-agar, in sach a way that nearly parallel threads 
Tie at a varying distance in their windings, where they are within 
certain limits, the conjugation tubes are developed and the zygos- 
pores are formed. But where the threads Iie at too great a dis. 
tance for the inflnences to he exerted, the cells remain sterile, and 
no conjugation tubes ara developed. If now these threads he 
brought into a nutrient solution, the cells which were compelled 
to remain sterile crow and develop into new threads, i.e, they take 
on the vegetative, thongh thay are fully prepared for the sexual 
fonction. Strasbarger has pointed out that this may he tuken as 
excluding the possibility of there heing « reducing division ot the 
chromosomes ‘luring the maturing of the sexual cells, a process 
which takes place in animals, and that the behaviour of Sperogyra 
in this respect agrees with what is known to take place in’ the 
higher plants, iz. that the reduction pracess is not one which is 
concerned in the maturity of the gametes. The same could be 
said of Polynhagus, in which Nowakowski found that before the 
zy goxpore was completely formed the protoplasm moved out and 
formed a new sporangium. 

In Protosiphon botryoides, Klebs was also able to compel the 
parthenogenetic development of the motile gametes, and the same 
thing wns observed in the case of the gametes of Ulothriz. If we 
are justified in interpreting this phenomenon as Strashurger sng- 
gests, the evidence which Raciborski gives as a result of his ex- 
periments with Rasidrobolus ranarum would support the idea that 
there is no reducing division in the chromosomes hefore the form- 
ation of the nuclei of the gametes. Raciborski fornd that the young 
zygospores of this species, in old nutrient medium where the fusion 
af the plasma contents had taken place, but before the nuclei had 
fused. if they were placed in a fresh nutrient medium the fusion of 
the nuclei was prevented, and vegetative growth took place, form- 
ing a hypha which possessad two nnelei—the paternal one and 
the maternal one.  Raciborski_ interprets Eidam’s study of the 
nuclear division prior to the copnlation of the gametes as showing 
that the reducing division takes place here asin the maturation 
of the sexnal cells of animals and looks upon the premature ger- 
mination of the zygospore as showing that a paternal and maternal 
naclens possesres the full peculiarities of a normal vegelative one, 
However, we are not justified in claiming a reducing division for 
the nuclei preeading the formation of the gametes in Basitioholus 
fram the work of Bidam, since he was not able to obtain sufficient- 
ly clear figures of the division to determine definitely how many 
divisions took placa, to say nothing af the lack of definite informa- 
tion as to the number of chromosomes. Fairchild has recently 
stadied more earofelly the nuclear division, but, on account of the 
large number of the chromosomes. was not able to determine 
whether a reduction takes place, Ho points out, as others have 
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done, the similarity in the process of the formation of the conjn- 
gating cells of Basidioholus and Movgeotia among the Mesocar- 
pere, and to thesa there might be added the case of Sirogonium 
in which the paternal ccll just prior to copulation undergoes 
division, The division of the copulation cells in Basédiobolus Mou- 
gertia, Sirogoninm, &e, suggest at least some sort of preparatory 
not; but whether this is for the parpose of a quantitative rednotion 
of the kinoplasm, as Strasburger thinks sometimes takes plaée, 
or is a real reduction in the number of the chromosomes, must be 
detarminad by further study, so that the bearings of those oxperi- 
ments on the question of a reducing division must for the time be 
held in reserva, 

One of the very interesting fields for experimental investigation 
is that upon tho correlation praresies which govern morphology 
of the sporophylls (stamens and pistils) of the Spermatophyta. 
One of the controlling influenees seems to be that of nutrition, and 
in this respect there is some comparison to be made with the 
correlative processes which govern the determination of sex in 
plants. Among the ferns and some others of the Pteridophyta a 
number of experiments have been carried on by Prantl, Bauke, 
Heim, Baghtien and others to determine the conditions which 
influence the development of anthoridia and archegouia. Prantl 
found that on the prothallia of the ferns grown in solutions lacking 
nitrogen there was no meristem, and consequently no archegonia, 
while antheridia were developed; but if the" prothallia were 
changed to solution containing nitrogen, meristem and archegonia 
were developed. All the experiments agree in respect to nutrition; 
with seanty nutrition antheridia only were developed, while with 
abundant nutriment archegonia were also developed. Heim 
studied the influence of light, and found that fern prothallia grow 
best with light of 20 to 25 per cent. Exclusion of the ultra-violet 
rays does not affect the development of the sexnal organs. He 
argues from this that the ultra-violet rays are not concerned in 
the elaboration of the material for flower production, as Sachs has 
suggested. In yellow light the prothallia grew little in breadth ; 
they also grew upward, so that few of the rhizoids could reach the 
substratum. Antheridia were here very numerons. After seven 
months these prothallin were changed to normal light and in four 
months afterwards archegonia were developed. 

Amang the alge Klebs has experimented especially with 
Vaueheria, such species as V. repens an V. ornithorephala, where 
the antheridia and oogonia are developed near each other on the 
same thread, With weak light, especially artificial light, the 
oogoniem begins first to degenerate. He never succeeded in sup- 
pressing the anthoridia and at the same time to produce oogonia. 

High temperature, low air pressure or weak light, tend to 
suppress the oogonia, and atthe same time the antheridia may 
increase so that the number ina group is quite large, while the 
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oogonium degenerates or develops vegetatively. Klebs ¢on- 
cludes from his experiments that the causes which lie at the bottom 
of the origin of sex in Vaucheria, as in other organisms, aro 
shrouded in the deepest mystery. 

In the higher plants a number of experiments have been 
earried on for the purpose of learning the conditions which govern 
the production of staminate and pistillate flowers, or in other words 
the two kinds of sporophylls. Irom numerous empirical observa- 
tions on diceious Spermatophyta, the inference has generally been 
drawn that nutrition bears an important relation to the develop- 
ment of the staminate and pistillute flowers ; that scanty nutrition 
produces a preponderance of staminate plants, while an abundance 
of nutrition produces a preponderance of pistillate plants, For a 
period covering three decades several investigators have dealt with 
this qnestion experimentally, notably K. Muller, Haberlandt and 
Hoffinann. These experiments in general give some support to 
the inferences from observation, yet the results indicate that other 
influences are also at work, for the ratios of preponderance either 
way are not large enough to argue for this influence alone. In a 
majority of cases thick sowings, which in reality correspond to 
scanty ‘nutrition, tend to produce staminate plants; while thin 
sowings tend to produce pistillate planta, In the case of the hemp 
(Cannabis sativs), Uoffmann found that these conditions had prac- 
tically no influence. He suggests that the character of each may 
have been fixed during the development of the seed, or even that 
it may be due to late or early fecundation. 

In moneecions plants it has often been observed that pistillate 
flowers change fo staminate ones and vice rersd, und in dioscious 
plants pistillate ones sometimes are observed to change to staminats 
ones (the hemp for example, see Nagel, 1879). K. Maller states 
that by scanty nutrition the pistillute flowers of Zea Mays can be 
reduced to staminate ones, 

Among the pines what are called androgynous cones have in 
some instances been observed. In Pinus rigida and 2. Thunbergii, 
for example, they occur (Masters), Naisnda hus described in the 
case of Pinus densiflora of Japan, pistillate and androgynous 
flowers which developed in place of the staminate flowers, and con- 
versely staminate and androgynous flowers in place of pistillate 
ones. Fujii has observed that where the pistillate or androgynous 
flowers of Pinus densiflora occur in place of the staminate ones, 
they are usually limited to the long shoots which are developed 
from the short ones of the previous year. ‘The proximity of those 
transformed short shoots (Kurztrieh) to injuries of the long ones, 
suggested that the cutting away of the long ones might induce the 
short ones to develop into long ones, and the flowers which were 
in tho position for staminate onos to becomes pistillate. 

Fojii says, “In fact, the injuries producing auch effects me 
frequenily given by Japanese gardeners to the shoots of the year 
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of Pinus densiflora in their operations of annual pollarding, But 
the ‘Langtrieb’ whieh is transformed from a‘ Kararrieb’ of 
the last year does not necessarily bear female or hermaphrodite 
flowers in the positions of male flowers.” To determine the 
influence of pollarding of the shoots he carried on experiments on. 
this pine in the spring of 1895. He pollarded the shoots, go that, 
ashe terms il, to induce the nourishment to be amployad in the 
development of the flowers and short shoots near the seat of injury. 
In other cases one or two shoots were preserved whilo ull the 
adjacent shoots of last year’s growth at the top of the branch were 
removed, and, further, both of these processes were combined. 
Out of the forty-five branches experimented on, and on which 
there were no signs of previous injury, there were nine pistillate 
or androgynous Howers in place of staminate ones, in twenty-one 
branches with signs of previous injury, five were transformed, 
while in 2,283 not experimented on, and with no signs of previons 
injury, only seven were transformed. Such abnormal flowers, 
then, are dus largely to the injuries upon the adjacent shoots, and 
Fojii thinks, largely to the increased amount of’ nourishment which 
is conveyed to them as a result of this. 

From the experiments thea far conducted upon the deter. 
mination of sex in plants or upon the determination of staminale 
or pistillate members of the flower, nutrition has at least some 
influence in bnilding up the nourishing tissne for the two different 
organs or mombers. This can in part be explained on the ground 
that antheridia and staminate members of the plant are more or 
Joas short-lived in comparison with the archegonia and pistillate 
members, the latter requiring more bulk of tissue to serve the 
purpose of protection and nonrishment to the egg and embryo. 
It is thus evident that while some progress has been made in the 
study of this question, we are far froma solution of it, Experi- 
ment has proceeded largely from a single standpoint, véz., that of 
the influence of nutrition. Other factors should be taken into 
consideration, for there are evidently other external influences 
and internal forees which play an importunt dle, as well ag 
certain correlation processes perhaps connected with the osmotic 
activities of the cell sap. 

The relation of the parts of the flower to the foliage leaves 
is asubject which has from time to time called forth discussion, 
That they are but modifications of the foliage leaf, or constituents 
of the leaf concept, is the contention of the metamorphosis theory, 
and that the so called sporopliy is are modified foliage leaves is 
accepted with little hesitation by rearly all botanists, though it 
would be very difficult, it seems to me, far any one to present 
any very strong argument from a phylogenetic standpoint in 
favour of the foliage leaf being the primary form in its evola- 
tion on the sporophyte and that the sporophyll is a modern 
adaptation of the foliage leaf. Numerous cases are known of 
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intermediate forms between sporophylls and foliage leaves both 
in the Spermatophyta and Peovdoplyta, Theso are sometimes 
regarded as showing reversion, or indicating aiavism, or in the 
case of some of the ferns, as baing contracted and partially 
fertile conditions of the foliage leaf. There has been a great 
deal of speculation regarding these interesting abnormal forms, 
but very little experimentation to determine the causes or con- 
ditions which fore the processes, 

In 1894 I succeeded in producing a large sories of these 
intermediate forms in the sensitive fern (Onoclea sensibilis). The 
experiments were carried on at the time for the especial purpose 
of determining whether in this species the partially developed 
sporophyll could be made to change to a foliage leaf, and yet 
possess characters which would identify it as a transformed 
sporophyil. The experiments were carried on where there 
were a large number of the fern plants, When the first foliage 
leaves were about 25 cm. high, they were ent away (about tho 
middle of May). The second crop of foliage leaves was also cut 
away when they were about the same height during the month of 
June, During July, at the time that the uninjured ferns wore 
developing the normal sporophylls, those which were experimented 
upon presented a large series of gradations between the normal 
sporophyll and fully expanded foliage leaves, Among these examples 
there are all intermediate stages from sporophylls which show very 
slight expansions of the distal portion of the sporophyll, and the 
distal portions of the pinn, until we reach forms whieh it is very 
difficult to distinguish from the normal foliage leaf. Accompany- 
ing these changes are all stages in the sterilisation of the spor- 
angia (and the formation of prothalloid growths), on the more 
broadly expanded sporophylls there being only faint evidences of 
the indusia. 

The following year (i895) similar experiments were carried 
on with the ostrich forn (Qnoelea struthiopteris), and similar 
results were obtained, At the time that these experiments were 
conducted, I was unaware of the experiments performed by Goebel 
on the ostrich fern, ‘The results he reached were the same ; the 
sporophyll was more or less completely transformed to a foliage 
leat. Goebel regards this as the result of the correlation process, 
and looks upon it as indicating that the sporophyll is a transformed 
foliage leat, and that the experiment proves the reality hero of 
the modification which was suggested in the theory of meta- 
morphosis, and thus the foliage leaf is looked. upon by him as 
the primary form. Another interpretation has been given to 
those results, viz, that they strengthen the view that the 
sporophyll, from a phylogenetic standpoint, is primary, while 
the foliage leaf is secondary, What one interprots as a reversion, 
another regards as indicating a mode of progress in the sterilisa- 
tion of potentiality, sporogenous tissue, and its conversion inte 
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assimilatory tissue. It is perhaps rather to be explained by the 
adaptive equipoise of the correlative process existing between 
the vegetative and fruiting portions of the plant which 
is inherited from sarlier times. Rather when spore-production 
appears on ihe sporophyte could this process be looked upon 
as a reversion to the primary office of the sporophyte, so that 
in spore-production of the higher plants we may have a con- 
stantly recurring reversion to a process which in the remote 
past was the sole function of this phase of the plant. In this 
way might be explained those eases where sporangia occur on 
the normal foliage leaf of Botrychium, and some peculiar cases 
which I have observed in Osmunda cinnamomea. In some of the 
examples of this species it would appear that growth of the leaf 
was marked by three different perieds even after the fundament 
was outlined ; tha first, a vagetative ; second, a spore-produoing ; 
and third. a vegetative again ; for the basal portions of the leaf 
are expanded, the middle portions spore-bearing, the passage into 
the middle portions being gradual, so that many sporangia are on 
margins of quite well-developed pinnw. These gradations of the 
basal part of the leaf, and their relation to the expanded vegetative 
basal portion, showing that the transition here has been from 
partially formed foliage leaf to sporophyll after the frndament 
was established, and Inter the increments of the vegetative part 
from the middle towards the terminal portion, shown by the more 
and more expanded condition of the lamina and decreasing sporan- 
ia, indicate that vegetative forces are again in the ascendency. 
This suggests how unstable is the poise between the vegetative 
leaf and sporophyll in stracturo and function in the case of this 
species, 
For two successive years I have endeavoured by experiment 
to produce this transformation in Osmunda cinnamomea, but thus 
far without sufficiently marked results. ‘The stem of the plant is 
stout, and this, together with the bases of tho leaves closely over- 
lapping, contain considerable amounts of stored nutriment which 
make it diffienlt to produce the results by simply cutting off the 
foliage leaves, ‘Ihe fact that these transformations aro known to 
occur where fire has overspread the ground, and, as I have 
observed, where the logging in the woods seriously, injured the 
stools of the plant, it would seem that deeper-seated injuries than 
tho more removal of foliage leaves would be required to produce 
the transformation in this species, It may be that such injury 
as results from fire or the severe crushing of the stools of the 
plant would be sufficient to disturb the equilibrium which existed 
at the time, that the action of the correlative forces is changed 
thoreby, and there would be a tendency for the partially developed 
foliage leaves Lo form sporangia, then when growth has proceeded 
for a time this balance is again changed. 
The theory thatthe foliage leaves of the sporophyte have been 
derived by a process of sterilisation, and that the transformation of 
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sporophylls to foliage leaves, in an individual, indicates the mode of 
progress in this storilisation, doos not necessarily involve the idea that 
the sporophyll of any of the ferns, as they now exist, was the primary 
form of the leafin that species ; and that by sterilisation, of 
some of the sporap hls the praesent dimorphic form of the leaves 
was brought about. The process of the evolution of the leaf has 
robably been a gradual one, and extends back to some ancestral 
‘orm now totally unknown. One might differ from Prof. Bower; 
the examples selected by him to illustrate the course of progress 
from a simple and slightly differentiated sporophyte to that ex- 
hibited in the various groups of the Pteridophyta. Butit seems 
to me that ho is right in so far as his contention for the evolu. 
tion of vegetative and assimilatory members of the sporophyte, 
can be illustrated by a comparison of the different degrees of 
complexity represented by it in different groups and, that this 
illustrates the mode of progress, a3 he torms it, in tho sterilisation 
of potential sporogenous tissue, 

On this point it appears that Prof. Bower has been justly 
oriticised. The forma selected to illustrate his theory were chosen 
not to represent ancestral forms, or direct phylogenetic lines, but 
solely for the purpose of illustrating tho gradual transference of 
spore-beuring tissue from_a central fo a peripheral position, and 
the gradual eruption and separation of spore-bearing areas, with 
the final sterilisation of somo of these ontgrowths. 


To inaintain that in phylogeny the sporophyll is a transformed 
foliage leaf, would necessitate the prodication of ancestral plants 
with only foliage leaves, and that in the case of these plants the 
vegetative condition of the sporophyte was the primary one, spore 
production heing a later developed function. Of the forms below 
the Pteridophyta, so far as our present evidence goes, the sporo- 
phyte originated throngh what Bower calls the gradual elaboration 
of the zygote. All through the Bryophyta wherever a sporophyte 
is developed, spore production constantly recurs in each cycle of the 
development, and yet there is no indication of any foliage organs 
on the sporophyte. The simplest forms of the sporophyte contain 
no assimilatory tissue, but in the more complex forms assimilatory 
tissue is developed to some extent, showing that the correlative 
forces which formerly wero so balanced as to confine the vegetative 
growth to the gamophyte and fruiting to the sporophytc, aro 
later changing so that vegetative growth and assimilation are being 
transferred lo the sporophyte, while the latter still retaine the 
function of spore production, though postponed in the ontogeny 
of the plant. 

If we cannot accept some such theory for the origin of 
sporophylls and foliage leaves by gradual changes in potential 
Bporogenous tissue, somewhat on the lines indicated by Bower, 
it seems to me it would be necessary, as already suggested, to 
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predicate an ancestral form for the Pteridophyta in which spore 
production was absent. That is, spore production in the spora- 
phyte of ancestral forms of the Pteridophyta may never have 
existed in the early period of its evolution, and spore production 
may have been a later development. But this, judging from the 
evidence which wo have, is improbable, since the gumetophyte 
alone would then be concerned in transmitting hereditary 
characters, unless the sporophyte through a long period developed 
the gametophyte stage through apospory. Bower says, in taking 
issue with Goebel’s statement that the experiments on Onoclea 
prove the sporophyll to be a transformed foliage leaf: “ I assert 
on the other hand, that this is not proved, and that good case 
could be made out. for priority of the sporophyte ; in which event 
the conclusion would need to be inverted, the foliage leaf would 
he looked upon asa storilisod sporophyll. This would be perfectly 
consistent with the correlation demonstrated by Prof. Goebel’a 
experiments, as also with the intercalation of a vegetative phase 
between the zygote and the production of spores.” In another 
place he says: “To moe whether we take such simple 
oases as the Lycopods or the more complex case of the Filicinem 
the sporangium is not a gift showered by a bountiful Providence 
upon pre-existent foliage leaves : the sporanginm, like other parts, 
must be looked wpon from the point of view of descent ; its pro« 
duction in the individual or in tha raca may be deferred, owing 
to the interenlation of a vegetative phase, as above explained : 
while, in certain cises at least, we probably seo in the foliage leaf 
the result of the sterilisation of sporophylls. If this be so, much 
may be then said in favour of the view that the appearance of 
sporangia upon the later formed leaves of the individual is a 
reversion to a mora anciont type rather than a metamorphosis of a 
progressive order,” 

As Ihave endeavoured to point out in another place, if a 
disturbance of theso correlative processes results in the trans- 
ference of sporophyllary organs to vegetative ones on the sporo- 
phyte, why should there not he a similar influence brought 
to bear on the sporophyte, when the same function resides solely 
in the gametophyte, and a disturbing element of this kind is 
introdnced ? To me there are convicing grounds for believing that 
this influence was a very potent—though not the only—one in 
the early evolution of sporophytic assimilatory organs, By 
this L do not mean that in the Bryophyta, for example, injury 
to the gametophyte wonld now produce distinct vegetative organs 
on the eporophyte, which would tond to make $b indopondent of 
the gametophyte. But that in the bryophyte-like ancestors of the 
pteridophytes an influence of this kind did actually take place, 
appears to mo reasonable, 

“In the gradual passage from an aquatic life, for which the 
gametophyte was better snited, to 4 terrestrial existence for which 
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it was unadapted, a disturbance of the correlative processes was 
introduced. This would not only assist in the sterilisation of 
some of the sporogenons tissue, which was taking place, but 
there would also he a tendency to force this function on some 
of the sterilised portions of the sporophyte, and to expand them 
into organs better adapted to this office. Aa eruptions in the mass 
of sporogenous tissue took place, and sporophylls were evolved, 
this would he accompanied by the transference of the assimilatory 
funetion of the gametophyte to some of these sporophylls.” 

Becanse sporophytic vegetation is more suited to dry land 
conditions than the gametophytie vegetation, it has come to be 
the dominating feature of land arens. Because the sporophyte 
in the Pteridophyta and Spermatophyta leads nn independent 
existence from the gametophyte, it must possess assimilatory tissue 
of its own, and this is necessarily developed first in the ontogeny; 
but it does not necessarily follow, therefore, that the foliage leaf 
was the primary organ in the phylogeny of the sporophyte. The 
provision for the development of a large nnmber of spores in the 
thallophytes, so that many may perish and stil] some remain to 
prepetnate the race, is laid hold on by the bryophytes, where the 
mass of spore-hearing cells increases and becomes more stable, for 
purposes of the greatest importance. Instead of perishing, some 
of the sporogenous tissue forms protecting envelopes, then sup- 
porting and conducting tissue, and finally in the pteridophytes 
and spermatophytes nutritive and assimilatory structures are 
developed. Nature is prodigal in the production of initial ele- 
mentary structures and organs, But while making abundant 
provision for the life of the organism through the favoured few, 
sho has learned to turn an increasing number of the unfavoured 
ones to good account. Acted upon by external agents and by 
internal forces, and a changing environment, advance is made, stap 
by step, to higher, more stable, and prolonged periods. 

While we have not yet solved any one of these problems, the 
results of experimental morphology are sufficient to indicate the 
great importance of the subject and the need of fuller data from 
a much larger number of plants. If thus far the results of ex- 
periments have not been in allcases sufficient to overthrow tho 
previous notion entertained touching the subjects involvod, they 
atleast show that there are good grounds for new thoughts and 
new interpretations or for the amendment of the existing theories. 
While there is not time for detailing even briefly another line of ex- 
periment, viz. that upon leaf arrangement, 1 might simply call atten- 
tion to tho importance of the experiment conducted by Schumann 
and Weisse from the standpoint of Schwendener’s mechanical 
theory of leaf arrangement. Weisso shows that the validity of the 
so-called theory of the spiral arrangement of the leaves on the axis 
may be questioned, and that there are good grounds for the opening 
of tho discussion again. It seems to me, therefore, that the final 
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judgment upon either side of all these questions cannot now be 
given. It is for the purpose of bringing fresh to the minds of the 
working botanists the importance of the experimental method in 
dealing with these prohlems of nature that this discussion is pro- 
sented asa short contribution to the subject of experimental 
morphology of plants, 


British Woods and Forests. 


The annual report of the office of Woods and Forests 
has just been issued, and is more up to date than the aver- 
age Blue Book of a Government Department. The Commis- 
sioners have come to the conclusion that the system of forest 
management which was in vogue in State woodlands, when 
the abjent was to grow ak for the Royal Navy, ia no long- 
er applicable now that for some thirty years ships of war 
have been built of stecl backed by teak and other hard 
foreign woods. Perhaps it is a little remarkable that the 
present Commissioners, who are quite novi homines, at the 
Office of Woods, should have been left to make this discovery, 
Better late than never, however, and we heartily welcome 
the appointment of Mr. Hill to sce how the Governmet forests 
can be made to pay a good profit, Mr, Hill has had great 
experience in the eminently practical Forest Department of 
India, and it is probable that he will be able to recommend 
the intermixture of the oak woods with other sorts of timber. 
The demand for all timber has so much improved of the last 
eighteen months, that the Office of Woods show very satisfac- 
tory returns; but this demand is fluctuating, and of course the 
Government had no advantages in the open market over any 
other grower. We foresee that the question of beauty will not 
be entirely forgotten in any gradual re-planting of the forests 
belonging to the State—The Graphic. 


Pine Wood at the Cape. 


GENADENDAL REVISITED. 
By ran Consrrvtor ox Forests. 


It is worth a long journey to Genadendal to witness the 
natural regeneration of the cluster-pine, Between 1825 and 
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1830, i.¢, abont seventy years ago, a small area at the foot 
of the mountain near the picturesque old church-yard was 
trenched and sown with cluster-pine seed. None of these 
seventy-year-old pines now remain, though one or two of their 
broad stems can still be identified. From these trees the 
cluster-pine has spread, selfsown, up the rocky face of the 
mountain and into the rugged Genadendal valley, presenting 
most pictaresque and remarkable effects: now Sidnnag the 
moorland veld, and anon covering with ample humus the bare 
rocks. No sight has so impressed me since my first view of 
Table Mountain from a Wynberg window at daybreak on a 
serene winter's morning. The Genadendal Valley runs into 
the heart of the highlands for four or five miles. To the east 
rises tho Genadendal Mountain, 5,000 feet high. From this val- 
ley issues tho stream that waters the station, and some distance 
upon both sides of tho water, extend these natural woods of 
cluster-pine, unsurpassed in their sylvan beanty and in their 
lesson of potential forest wealth by anythivg else at a distance 
from Table Mountain, Mr. Vedemann pointed out to me a 
spot on the east side of the valley where, when ho left Gona- 
dendal in 1881, there was only a scattered growth of pine 
which was traversed by a veld fire five years afterwards, 
in 1886. Nevertheless the whole of this area is now covered 
with a sufticient atock of young self-sown pine, with larger 
pines scattered among them, showing by their blackened 
stems where the fire has passed. On the west side of the 
valley the ‘pine woods are intersected by winding paths. It 
js necessary from time to time to clear these paths of the 
young pines, which would otherwise soon obliterate them. 
Wherover any opening lets in a little light, young pines 
make their appearance, exactly as in a Scotch-pine forest in 
Hurope. 


I saw 2 coupe of about three serves clean ent two years 
ago. It is already nearly completely re-stocked, and by next 
season the seed from the adjoining old trees will have complet. 
ed the natural regeneration, An adjoining coupe, also clean- 
cut four years ago, is now completely re-stocked with a dense 

rowth of young pine, averaging ten or so to the square foot. 
in the Mission lands near the pine forest, cluster-pine spreads 
everywhere. I was shown a brick kiln, where the bricks for 
the new church were burnt five years ago, now covered with o 
growth of young pines. The adjoining churchyard was cleaned 
of young pines three years ago. Tt is now covered with a 
dense pine regrowth, and must be again cleared, Cluster-pine 
is indeed invasive everywhere and on every soil—clay, Joam, 
rock, or sand, The process by which the cluster-pine conquers 
the tenacious vegetation of the veld and spreads up the moun= 
tain in spite of the fires seems to be something like this. The 
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old pine trees bear heavy masses of cones, and the light-winged 
seed is shed abundantly and flies far. Some of this yermi- 
nates on rocky places where there is no veld vegetation to feed 
the fires, One can see single trees and little patches of pines 
spreading up the mountain in this way, Such trees escape the 
veld fires which killed off tho better troos on better ground. Lt 
is in this way that the cedar has maintained itself on the Cedar- 
berg. Similar patches of pine on rock may be observed on cer- 
tain spots on the slopes of Table Mountain. Where the forest 
tree is sufficiently powerful, the sequel is simply a question of 
time. The trees on the rocky ground grow up, and by their 
shade and leaf droppings kill the veld around. ‘Then ‘on the 
clean fire-safe soil spring up other pines in ever-widening circles, 


Fins, 


There have been several seares of fire, and small areas 
burnt since 1830, but no severe fires, nor any that have in- 
flicted permanent injury to the woods. As in Gascony, the 
usual sequence of a fire is a dense, regular regrowth of young 
pines. ‘The only exception I saw to this rule was where the 
neighbouring pines were too young to shed seed. Mr. Vedo- 
mann considers that even the seed of young pines has not the 
same germinative power as that of old trees. Anyhow, it would 
seem to bo a wise precaution, in tho regular treatment of 
éluster-pine forest, to make the coupes long, narrow, and non- 
consecutive. ‘Tho small and irregular coupes on tho slopes of 
Table Mountain serve the same end. The veld at Genadendal 
is usually burnt every second year, and precautions are taken 
to provent veld fires spreading to the pine woods. Should fire 
get in, it is only yonng pines in the thicket stage that aro mach 
endangered, and they seem, at Genadendal, to soon shed their 
lowet branches and become clean and safe. Tire runs along the 
pine-needles on the ground, but such fires are easily put ont, 
OM trees with their thick bark are not damaged by ordinary 
fires.. The low branching trees of sparse forest suffer the most. 
Fire runs up their foliage, which, says Mr. Vedemann, burns 
in summer like pitch. Some of the small, irregular plantations 
on private Jands at Genadendal have suffered severely from fire. 


ApvANcE GRowrTH. 


As in Gascony, the advance growth is worthless. It seems 
to be more abnndant than in tho Cape Peninsula, but is invari+ 
ably twisted, drawn, and weak. Nevertheless, a fact 1 noticed 
in one placo seems to show that the cluster-pine in South Africa 
is not quite such a strong light-demander as in Europe, Under 
an oak plantation wheré there would be a good deal of light 
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in winter, with the leaves off, L noticed an under-growth of 
cluster-pine, with the stems straight and perhaps fit for a future 
stock if the oak were removed. Undoubtedly, says Mr. Vede- 
mann, if the pine be left to itself here it will pierce, dominate, 
and kill the oak. 


Gnowrn. 


The cluster-pine at Genadendal has a clean, straight, robust 
growth that is unsurpassed by the best trees in the Capo Penin- 
sula, Trees as straight as a mast and 70 feet to the first 
branch are nol uucominon, especiuily in that prt of the forest 
where the want of a bridge hus prevented over-thinning. I mea- 
sured one miast-like stem as it lay on the ground. It had been 
cut off at 102 teet, and had probably a total height of 10 or 15 
feet more, say 114 feet total height, Among the trees grow- 
ing on bare rock an occasional one sometimes dies, but its place 
is immediately filled by others. There was no appearance of 
disease of any sort, the trees being uniformly clean und healthy 
as in the Cape Peninaula, 


‘TREATMENT, 


Clean cutting is practised except where it is necessary to 
preserve the trees for shelter. There jardinage or selection 
felling is followed. Irregular thinnings are ulso allowed ; (a) 
Of choice trees; (b) of crooked or badly grown trees. Under 
(a) picked trees are tuken for scaffolding, bridging, or any 
special purpose. The practice is justified on grounds of expe- 
diency and economy, looking at the smallness of the pine forest 
and the irregular demand, But it does not improve the stock 
which is everywhoro over-thinned and too open, except where 
the want of a bridge has hindered the extraction of timber. 
The clean-cutting in small coupes givos excellent results, and is 
evidently the right treatment. ‘The thinnings should be cur- 
tailed or snejenited and obvionsly under (a) restricted as far as 
may be, if the forest is to be brought to its best development. 


Uriuisation or TIMBER. 


At Goenadendal cluster-pine timber is used for all the 
purposes where imported pine is employed in Cape Town, 
except for fine carpentry. In all the various buildings, and 
there aro sume large substantial houses, a church, and a mill 
of three stories, 1 saw nothing but cluster pine. It is cluster- 
pine everywhere here, as it is cedar everywhere in the farms 
of the Cedarberg country. Cluster-pine answers well for 
floors, joists, and beams; but for fine carpentry, such as 
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windows, its hard, resinons nature makes it difficult to work. 
I noticed that woodwork left unpainted or not oiled becomes 
worm-eaten, even indoors. But waxed flooring boards showed 
no decay, and though sawn very wide—up to 18 inches wide 
—do not warp. iE saw nothing but cluster-pine flooring, 
but I understand that imported flooring boards have occa- 
sionally been used. 

The clusterpine woods at Genadendal are too open to 
produce the best timber, especially when young. This is seen 
not only in the forest, but in the structure of the timber when 
cut, Some sections I examined showed two rings per inch of 
radius at the centre, and twenty rings near the bark! It is 
easy for the lorester to improve on wood of this coarse and 
unoyen texture, By better regulated trimmings he can pro- 
duce wood that will be fino in the grain, of even texture, and 
free from knots. 

When used out of doors cluster-pine is protected at 
Genndendal with carbolineum. Water-seasoned blue-gum wood 
is similarly protected with carbolineum. ‘his is made in 
Stuttgart and costs in Germany about 28. the gallon, Im- 
ported direct it costs about 4s. the gellon in Genadendal, it 
is said that there is unfortunutcly a high duty on this useful 
material. At Genadendal the carbolineum is applied hot to 
the dry wood. It fills up all the cracks and goes deep enough 
into the wood to form a really protective surface. 

For such « purposes as barrows, cluster-pine is held to be 
inferior to poplar. Cluster-pine is a hard strong wood, but 
not elastic like poplar, When cluster-pine gives way it breaks 
off short. 

At Genadendal the cluster-pine timber is brought to the 
side of the rond and there sold to the farmers, who come with 
their wagons and fetch it away, Prices are low. A sound 
straight log 9 inches diameter and 22 feet long would be sold 
for 3s. Scaffold poles 4 inches mean diameter and 36 feet 
long sell for Gd. 1 measured a round log as it lay on the 
ground, 90 feet in length. I was told it was for a farmer 
who wants to cut planks 14 inches by 23 feet. I saw a pile 
of sawn wood—2-inch planks and quartering—well stacked and 
ventilated. It is excellent wool, but somewhat knotty, owing 
to the open condition of the forest. Mr. Vedemann thinks 
cluster-pine less liable to get worm-eaten than yellow wood, 
There is little fear of worms, he adds if the wood be ent in 
season, The practice at Genadendal is to cut cluster-pine all 
the year round, but always when the moon is down. On this 
point Mr, Vedemann, the missionary, is emphatic, and saya le 
has amply proyed by experience that wood felled when the 
moon is down is better to work and lasts better—is lesa liable 
to get worm-eaten. He would prefer to cut also in winter, 
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but farmers come to buy at all seasons of the year, and he has 
no arrangemonts for storing, 


CLUSTER-PINE IN THB SOUTH. 


The extended planting of cluster-pine in the southern and 
south-western districts has long been advocated by the Forest 
Department, All along the better watered south-western coast 
districts, it exists as a hardy forest tree, requiring for its pro- 
pagation only that the ground be ploughed or otherwise 
broken up and sown at the proper season, ie. with the first 
winter rains, No plantations in South Africa, and few in other 
parls of the world, can be laid down so cheaply and so easily. 
Jt is as simple as sowing a field of wheat or oats. A good 
bushel of seed, or about forty pounds to the acre, is required. 
The seed costs from 3d. to 4d. a 1b, ée, it can be obtained 
at this price from Government. It is imported in large quan- 
tities (from eight to ten tons yearly) by the Forest Department 
for Government use, and in order to assist tree-planting gene- 
rally. Such as can be procured from local sources is collected, 
but local seod costs 6d. per Ib., while it can be imported 
from Illy nod France wt from 3d. ty 4d. per Ib. 

The results at Genadendal are the demonstration of the 
practical utility of what has beon done to propagate cluster- 
pine. After many years’ trial and experience in the Govern- 
ment plantation, with all the pines in the world likely to come 
into competition with it, nothing, so far, has been obtained to 
seriously compete in the south-west with cluster-pine, the tree 
that in transforming the fever-strickon marshes of Gascony 
has literally given a fertile province to France; and the tree 
which, even among all the noble conifers of California is pre- 
ferred there for re-planting purposes, 

Those who may wish to seo the cluster-pina growing near 
Cape Town should visit the Government plantations at Uitvlugt 
aia Tokai, or the wind-swept slopes of the mountain above 
Woodstock. At Ceres-road it may be seen shooting sturdily 
where simply sown on a poor gravelly ridge. On the barren 
sour: veld ‘moorland at Kuysna, where so little else will grow, 
cluster-pine can be seen flourishing marvellously, In the 
Government plantations at Concordia it has supplanted all 
other trees. 


i 
A Great Fourvns. i 


The country must have pine plantations. Dr. Scblich, in 
a recent uble paper read befora the Imperial Institute, has 
sbown how the pine timber supplies of tho world are reaching 
# visible termination. The present importation of pine wood 
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to South Africa must considerably exceed in value a quarter 
of 2 million pounds sterling. During 1896 the quantity of 
pina wood and wood of that class entered at the ports of Cape 
Colony amounted to 4,967 cubic feet, valued at £215,693. It 
is certain that cluster-pine, properly grown in close plantations 
(and this is a yery important and imperative proviso) would 
supply the greater part of the present demand for pine wood. 
At present wo have the pick of the pine forests of the world 
at prices so low that they cannot last long, In the futare 
there is a certain market for Colonial pine wood, And, just 
as the the worthy missionaries at Genadendal are now thanking 
the foresight of their predecessors in planting the cluster-pine 
seventy years ago, so in another forty years will the Colonist 
of the future be indebted to those who plant cluster-pine now. 
Speaking of cluster-pine plantations, it was chown in my 
last annual report that for every £1 spent now the country 
should reap an annnal revenue of £1 in thirty-five or forty 
years, And, perhaps even better than this, the quarter of a 
million pounds sterling or more, now paid yearly to the for- 
eigner. It has been computed that nine-tenths of all the wood 
used in the world is pine, or wood of that class—Cape Times. 
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Note on the Forest School Tour in Oudh. 
By FE. Gurapow. 


Arrangement of the Tour—Students travel with concession 

tickets, which have to be applied for in good time, say early in 
December, from the Traffic Superintendents of the varions lines 
travelled over. These tickets do not allow holders to travel by 
mail or (generally) passenger trains, and as each Company does its 
best. by inconvenient timing and delays, to keep passengers from 
using rival lines, the resnlt is vexation and Joss of time. The 
Mail from Sahuranpore reaches Bareilly at 6-39, but the train that 
ought to correspond is sent off at 5-10, and the unfortunate 
passengers have to wait till 16-83, Tho Mixed reaches Bareilly 
at 1.35a,m, and catches the 5-10 above mentioned. ‘Tne Pass- 
enger reaches Bareilly at 18-24, but naturally fails to catch the 
16-33 and travellers have to stay the night and go by the 5-10, 
On the return journey from Mailani the Mail is convenient enough, 
but the Mixed gets into Bareilly at 9-20 leaving passengera the 
option of taking the 18-27, the same day, or the 6-50 the day after. 
At Mailani there ia another change, as Sonaripur is the terminus 
of the Dudwa Branch. On our arrival, the Branch, not used in 
the rains, was not yet open, but exertions had been made to get 
it open, and the Tine having been daly inspected the day after 
our arrival, the Rohilkhand-Kumaon Railway very kindly ran a 
train a day earlier than was intended, no doubt at considerable 
inconvenience ta themselves, a favour which was appreciated 
greatly. 
Another important point is the provisioning of the camp. 
There are no villages with baniag’ shops convenient, so a bania is 
attached to the camp, and this makes it necessary to ascertain 
how mnch of each kind of food, &e., the students will require per 
day for a certain number of da: Ahis information should reach 
the Divisional Forest officer, Lakhimpur, before Christmas, so that 
he may make adequate arrangements. 
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Tents have to be taken, which is another diffienlty. ‘They are 
sent in advance by goods train during Christmas week, which is easy 
enough, but as they are not wanted at Dahora, they have to be 
returned from Ondh to Sabaranpr, L was indeed hospitubly housed 
in bungalows, but these aay be otherwise occupied, and do not 
exist everywhere, Coupes are very large and though next year 
tho same camps will do, it will not always be possible to find honses 
within reach of the work. The foresis seen are often densely 
grassed and withont people or catile, so that short ents across 
country are rare. It is a case of going miles round by road, or of 
forcing n way with greater exertion and little or no saving of time, 
Tn fact, it is largely elephant forest, in which a man on foot is at 
a disadvantage in using cither his legs or his eyes. 

We wore unable to return, as originally intended, om the 12th, 
as one of the piles was washed out of the Sarda bridge, and trains 
ceasod running till 15th January, 

Next year, il will be better to delay this tonr till after the 
Punjab visit and so not only find the depéts in fall work, but avoid 
the chance of a difficult year like the present interrupting the 
regular course of the arrangements. We ure greatly indebted to 
the Divisional Officer, Mr. J, ©. Tulloch, not only for completa 
information, instantly available on demand, but for managing our 
supply and transport both by rail and road in so satisactory a 
manner. 

January 5th, 1898, Roll call at Mailani, whither the students 
found their own way, partly from Dehra Din, and partly from 
thoir homes, 

January 6th, At Mailani. Visited the Marha Working Circle of 
the Kheri Division. It is partly high forest under improvement fel- 
lings, but the part we inspected was the coppi.e with standard area. 
It is yot only in process of convarsion from the original irregular 
high forest. ‘The crop is of mixed species, mostly sal, with’ sain 
and a few various. The forest is on a flat plain of alluvinm, with 
very slight elevations and depressions. The water level in the 
hot weather avernges 12ft. below the snrfice, The vegetable soil 
containing humus is generally 2in. ovcasionally Gin. deep. 
The elevation averages 555ft above soa level. The rainfall varies 

from 45 to 54 inches. 

The Workin Plan began from 1893-94. The rotation is only 
24 years, because the principal market, the railway, takes nothing 
aver 9 in, in diamatar. The area of the coppice Working Oirelo is 
23,500 acres stocked and nearly 6,000 unstocked. There were 
no fellings in coupe No, 8 last vear, as the railway ceased 
taking fuel owing to a dispute, they having without warning 
declined to accept anything but sal. “On reference to govern 
ment, they had to ike the wood refused, but in future they 
take sal only, which may be to their own interest, but is certainly 
not to the interest of the country, This year, therefore, two coupes 
were felled, No. 8 containing 840 acres stocked and 186 unstocked, 
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and No. 4, of 897 stocked and 105 unstocked. No, 5 is being 
marked for next year. The coupes are marked by the Department, 
sold hy tender and cut by purchasers, The contractor cuts every 
thing’ fush with the growmd and is supposed to coppice all stool, 
but the atumps are not yet smoothel and frequently qnite con- 
cave. In fact coppiciny is as yet_a new idea to the people and 
they are still erappling with i. Felling begins about November, 
finishing 15th June. All sal 32’-9" in diameter goes to the Railway, 
the balance to Lucknow and Bareilly for brick burning. The 
regular length is 2$ft, the thick pieces being split at destination. 
The maximum reservation of standards is fixed at 75 stems of class 
Vi(ap to 6" diam.) or 50 stems of class LV ( 6" to 12" diam.) 
which gives a distance apart of 24{t. and B0ft. respectively, ‘The 
number actually reserved is 57-7 per acre, 


During the felling, 10 per cent., of the area is re-counted 
to gee that the correct number of standards is kept as per Work- 
ing Plan. Standards aro kept for 8 rotations only, viz. 24,48, 
and 72 yenrs, as after tha, age they become hollow. Though 
the crop is mostly snl and sain (Yerminalia tomentosa) it is not 
always possible to secure an even distribution of standards 
with these two species. As the locality suffers from frost, 
this is an important point, and to secure it inferior species, such 
az Terminalia Belerica, ani even Odina Wodicr, are occasionally, 
but quite exceptionally, reserved. ‘The forest has never been 
trented before, except by the extraction of trees irregularly as 
required, The forest is'a dense growth of medium size, with 
plenty of underwood of shade-hearing shrubs, &e. There are 
numerous “chdndas” or grass areas, totalling about 4rd_of the 
whole forest. These are slowly filling up with sal, notwithstand- 
ing the fact that frost kills off most of the plants as soon as they 
top the grass, We saw vast expanses of grasa containing an 
almost equal juentity of young sal, all killed ovtright and brown, 
In a fow scattered spots, plants are safe at 6-8 ft high, but most- 
ly, on low ground or poor soil, they are not safe till they 
reach 15 or more fect high ‘Tha system of strip fellings, 
30 ft. broad, with 60 ft. of forest between, wae tried in Gola 
but abandoned, as all the young plants were killed by frost, 

Tho raiv of growth from 18$1 to 1891 for the coppice 
area was obtained from two sample plots of Lacre and } acre 
respectively, far too small to give reliable results, as follows :— 

V Class, up to 6 in. diam. gave ‘544 inches per year on 


the girth 
Iv , , 617 
Il ,, . 4, G2 (from 5 trees) 
uy, 18 in.—24 in, . 447 (2 tree only) 


Two other small plots in the high forest area gave: 
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V Class=-510, IV Class=-462, III Class—=(7 trees) = "578, 
II Class (8 trees) = -625, 

These figures suggest a rotation of 33 years, but it was 
not wlopted, because certain clean fellings showed that the 
growth was faster. Forest land had been given out to grantees, 
who made these clean fellings, but failed to cultivate, so the 
land was resumed, and it was found that areas felled 20-30 
years jiteviously were covered with trees 18 to 24 in. in girth. 

Wo measured some sal trees, to find the heights correspond- 
ing to different girths, and found. 


Girth Height Girth Height 
15 in, 27 ft. 80 in. SL ft 
17, 35 20 ,, 51h, 
19, 87 ,, 324 ,, 60 ,, 
26, 5B 85 ,. 65 ,, 
27, 50 ,, 36, 57, 
29, 474 ,, 37}, 55 ,, 

294 ,, 55 2, 60 ,, 

298 554 


There are no rights or privileges in the Coppice area, bat 
the grazing quistion is important here as elsewhere, and ia met in 
the high forest area. Even thece, there are no rights, but only 
concessions. The grazing is cn passes, at privileged rates, 2 as. 
per cow and 4:as, per boffulo, against 4 as. and 10 as, market 
rates, per year, and there is no close season. The concession 
extendas to all villages within & milea of the forest boundary, 
The inhabitants of these villages may graze, at the shove 
privileged rates, 10 cattle for every 2’acres of land that had 
heen cultivate! on the average of the 5 years preceding the 
grazing settlement, which here was not simultaneous with 
Forest Settiement. ‘Ihe amount of the concession was settled 
once for all, and is not subject io annual revisions. The 
forest has to provide so much grazing. the Deputy Commis- 
sioner realises the dues from euch village, and the tehsildars allot 
the individual shares with their usual impartiality. It is most 
difficult to verify the actual number of cattle in the forest, for the 
people have a rootad aversion to precise figures, and always 
manage so that the cattle are not at home, or otherwise spoil 
the count, The proper way to meet thesa tieties would be sus- 
pension of the cone. ssion, ‘The Axed number, (5 head per average 
sere of cultive’’on) inchdes care kepn for trade, as well ag 
for agriculture, and exira catile pay out ide rates, Sufficient 
areas aro set part as yrazing blocks. The area necessary 
turned ont to be less than the amount of forest left out of the 
provisional -Yorking Plun fur the pmrpose, and this balance has 
accordingly heen resumed, and brought under a separate Working 
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Plan for the present, but will eventually be included in the coppice 
or High Forest areas, according to position, Climbers are cut 
twice in tho rotation, wherever most necessary, abont 4,000 acres 
(4 coupes) a year, an interval of 12 years in mid-rotation being 
left without any climber cutting. This operation costs 10-12 pies 
per acre, The coupe areas vary from 980 to 1,983 acres, according 
to the stock on them. No planting or sowing is done. ‘The fel- 
lings this year being about 1,900 acres wili employ 2,000 men ard 
50 carts, but contractors are tuking matters easy, so it is evident 


“that much less labour would suffice. A curtain 50 feet broad is 


left round all chéndas, and along firelines: in this screen nothing 
is cnt, as the marking begins by reserving everything in it. We 
meastred the cover of two trees and found. 

Girth 24 in. cover 12° 9" x 13-9" = 188 square feet, assumed 
as a circle. 

Girth 40} in. cover 16° x 15’ = 188 square feet, assume 
as a circle. 

It was formerly proposed to pnt up grass roofs over a few 
young seedlings per acre, till they got out of reach of frost, but 
the proposal met with perhaps less consideration than it deserved, 
ploughing and sowing broadcast being preferred. This appeara to 
mea mistake, for there are crowds of scudlings which perish just 
as the ploughed ones would. Further, the ploughing would 
probably run into something like Rs. 80 per acre in such grass, 
One tree par acre saved by means of a grass roof would cost 

arhups 8 anuas, and would thenceforth begin to act as a cenire of 

infection for shelter that would be invalnahle and almost immediate, 
There is a 50 foot fire line round the outer boundary where 
it adjoins private forests, and along roads. Tho grass is cut 
by 15th December, spread ant ta dry, and burnt by 15th 
January. ‘The dense dry grass stands in the forest all the 
hot weather, till beaten down in the rains, but the firepath 
becomes green about Mareh, so that there is little ground 
for apprehension so fur as the hond-fde wayfarer aml his 
pipe are concerned, There is little or none of that deliberate 
incendiarism whieh is the characteristic of Bombay. The grass 
lands ont<ide foresis ure also burnt by the deparnment without 
any objection heing made. 

Jannary 7th, Raif to Sonaripur, 82 miles, Left Matlani by 
special train about 9 am., arriving about 2 p.m. Passed through 
No lof Marha Coppice, noting the re-growth At mile 11, a bank 
of abont 20 feet high marks the bed of the Sarda river which is 18 
miles wide, and has a corresponding hank at Dudwa, ahont mile 24. 
In this broad bed, the Sarda meanders ahout, continually eroding 
in uncertain places, and is yery dificult to control, and even to 
ross on the march, being deep sand where dey, and fgeqaentl 
quicksand where wet. The principal of the railway bridges & 
built on piles where the water is shallow, and on 7 or 8 pontoons 
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where it is dees. The other bridges are all on gal piles which 
are driven by “monkey” pile-drivers 20 feet into the sand. The 
“monkey ’ is x heavy weight, hauled up to the top of a nearly 
vertical girder structure by means of a windlass, and then auto- 
matically released Ly the knocking out of a bolt, when it falls on 
the head of the pile, Two piles a day is average work, and more 
lime is consumed in adjusting the pile, and the boat carrying tle 
“monkey,” than in the actual driving, The current, when we 
crossod, was about 3 miles an hour, and the deep channel about 
15 feet of water, Spurs have sometimes to be built out up stream, 
to prevent the piles being washed out. There are two forest houses 
at Dudwa (called by the railway people Sobela.) At Sonaripur 
there is one, and alsa the depdt for B. G. sleepers, of which 
1,50,000 have {to come out this year, Work should begin 
Ist January, but is delayed this year by the unusual amount 
of water abont the country, 

January 8th. March to Changa nala, 7 milos, visiting on the 
road coupe No. 1 in Compartment No, 54 of Bhadi Working Circle 
The coupe area is 3,256 acres, in which an improvement felling was 
made in 1892-93, and the inferior species and unsaleable trees 
girdled in 1893-‘4.  Totil I class trees felled or girdled 7,700. A 
great fire passed over tue whole area between here and Dudwa in 
1895, and did great und widespread dumago. The fire was very 
severe, killing many large trees, and large branches off many more, 
besides exterminating all young growth less than 10 years old. The 
last previous fire was some 20 years carlier, The first Working Plan 
was made in £887, but was not based on sufficiently accurate data. 
In 1888, another Working Plan was prepared, which was also 
found to be incorrect. The actual Working Plan was prepared 
in 1892 by Babu Keshavanand. The whole trans-Sarda forests 
are divided into high and low alluvium, The former lies between 
the Soheli river on the south, and the Mohan (frontier of Nepal) 
on the north, ani slopes from both stdes towards the duraha nala. 
in the centre. Lt is curious that the bed of the Juraha is some 5 
feet or so below that of the Sarda into which it runs. The conse- 
quence is that the eldndas, or low open areas covered with 
strong grass, are several feet under waiter till the Sarda rans down 
about November. The average elevation is about 600 feet above 
sea level. The low alluvinm is some 25-30 feet lower, and consists 
of both banks of the Soholi river the growth bong principally grass 
with khair and miscellaneous jungle, On the high alluvium the 
soil is a sandy loam from 5 to 20 feet deep, mixed with variable 
beds of cluy. A feature of the country to be reckoned with is 
an impervious hed of kankar, which sometimes comes too near the 
surface, and hus beneath it frequently unfathomable sand, for tho 
most pari dry. ‘fhe vegetable mould is about 3 feet deep. The 
average hot-weather water level is 15-20 feet below the surface. 
Frost is loss to be feared than in Bhira forests on account of the 
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greater elovation. Sal forma ards of the total stock, sain occurs 
chiefly along nalas and edges of chandds, also interspersed with 
sal over the whole area, Sain endures frost better than sal, yet 
the universal presence of sal seedlings, and tho very general 
absence of sain in the edandds, appears to reqnire more explana- 
tion than is found in the difference of seed. 

The Land LI Class trees in Bhadi Working Circle, 33,470 
acres, were ali connted, and it was found thai of the I class axl, 50 
pr cent. were totally unsound, £3 por cant. partly sound (crooked, 

notty, &e.,)and only 7 per cent. sound. Of the {TL elass sel, 95 per 
cent. were quite unsound, £9 per cent, partly sound, and 26 per 
cent. sound, The past treatment had consisted in the removal of all 
good trees at a royalty of Ro, 1 per tree by contractors under ithe 
Rajah of Khairigarh-Sinyhai, who obtained the land on agricaltural 
grant, as already explained for Bhira. The remaining sal trees 
were tappod for resin, and still:show the effects in their curi- 
ously thickened trunks. The land was then resumed by Govern- 
ment. The exploitable age was songht from sample plots at 
Dudwa, which gave the following rates of growth i— 


Class V_ becomes Class IV in 35 yeara, 
» IV ” » Il 188, 
» Il i fs LU EAT i, 
» HU ” » I 2B, 

The ago thus obtained is 99 years. The locality being 
very good, this was thonght too short, so it was compared with 
sample plots in the Central Cirele (GQarhwal and Kamaon ) These 
were of two kinds, thinned and unthinned.. The former gave 
an average of 08 in. girth per year, the latter. 0-4 in. or an exploi- 
table age of 90 and 180° years respectively, the mean being 
185 years. The average time taken by a HT Class trea to 
hecome [ 33°75 years. [tb was therefore assumed 
thet the average rate ‘per annum would he Gin, girth, giving 
an exploitable age of 120 years, and a IT class tree requiring 
80 years to attain the I class. To get rid of unsoand material 
as soon aa possible, a felling rotation of 10 years was adopted, 
Then the possibility had to be fixed. Enumeration showed 
that the stock comprised 129,467 1 class, and 291.440 Ul 
class sal. There were therefore of the II cia-s trees exploitable 


each your sate or abont 9,000 trees, which vives on the average 
no" ‘B trees per acre per annum. Assuming the areas 
33, 


: 1 fiae ie, 
of the coupes to ho equal, ie pth of the Working Oirele 
the exploitable stock at the end of the felling cycle will be: 
1 3 


coupe 1, 9,000 xzp sere x 10 years s conpe 2, —“jg-—X 9 
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coupe 8, x 8, &. total = 900 (1049 +8...41) = 
49,000, from which it is seen that there is a sur- 
plus stock of about 1,29,000—49,000= 80,000 trees. (The figure 
49,000 represents the number of II class trees attaining [ class 
in 10 years). On account of the abnormal state of the crop it is 
proposed to remove the excess in 30 years, beeanso its removal 
in LO years would cause too great a clearance, The average 
numbor of I class sal that ean be removed. annually is, therefore, 
9,000 4 ae or about 11,700 trees, Climber eutting and 
marking precede the felling by one year, and gisdling follows 
the year after 
Tha felling statement is as follows :-— 


Sound sal Unsound sal 


Year Area to cut to ent Total 

1892-93 8,256 700 7,000 7.700 
1893-94 2.792 600 7,500 8,100 
1804-05 3,824 400 8,500 6,900 
1895-96 2,983 800 11,600 11,£00 
1896-97 2874 1,500 11,000 127500 
1897-98 8,991 2,500 10,000 12,500 
1898-99 8,237 950 9,000 9,950 
1899-1900 8,982 700 11,000 11,700 
1900-01 8,258 2,050 12,000 14,050 
1901-02 8,273 2,800 18,000 15,800 


These figures are maxima, not to be exceeded. The 
coupes can only te considered immense, and their size is 
justified by transport considerations, as the railway is supposed, 
in principle, to run a branch line always convenient. Hitherto, 
the principle hus not been much adhered to in practice, the 
lead from current fellings being 8 to 10 miles or more. 

On this march we passed a monument to the memory 
of Mr, Abbey. a Coopers Hill officer who was killed by a 
dead tree falling on him, The stump is still there, nearly 
opposite the monument. Mr Abbey was riding along the 
line, heard the tree crack, and spurred his horse, hut the 
animal slipped and failed to get from under. Mr. Abboy’s 
gtave is in Lakhimpur, the monument here marks the actual 
site of the acoident. 


(To be continued.) 
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The effects of Fire on Grazing and the 
Production of Grass. 


Forest officers in their endeayours to extend fire conser- 
vaney, constantly find the objection put forward that fire 
protection will interfere with grazing. There is among agri- 
cultural people a firmly rooted conviction, which is nob confined 
to natives of this country, that burning off the dead grass that 
remains at the close of the autumn or in early spring, is a 
necessary condition for a good crop of grass. It is said that 
burning not only causes the grass to spring earlier and yield 
a more loxuriant crop, but, also destroys a vast number of 
ticka and other insects, which, if unchecked, would render graz- 
ing an impossibility, 

On the other hand, it is asserted by Forest officers that the 
annual fires, though they may stimulate the grass to earlier 
growth, have the effect of killing out the better kinds and leaving 
only the coarser varieties which cannot be eaten by cattle except 
when they are quite young. ‘That this is the case and that 
constant burning must necessarily cause deterioration of the 
soil, seems almost self-evident, but in the absence of recorded 
facts it ix ofien difficult to convince people who hold opposite 
views. It is hoped therelare that those who are in a position 
to do so will take the matter up und give the readers of the 
“Tndian Forester” an account of the precise effect on the grazing 
or grass supply, of any protective measures with which they 
have been concerned, [ have heard it stated that in many 
eases where fire protection has been for many yeurs the rule, 
the geass supply has heen 0 obvionsly improved that neigh: 
bouring land-holders have come to recognize the value of such 
measures and have taken to fire-protecting their own forest 
lands, but I cannot find any reports in which such facts are 
officially recorded. 

Another point Jn which information is desirable, is whether 
fire protection alone is snfficient to improve the erop in areas 
act apart for tho production of grass, and if so, howe many 
years it takes to obtuin the desired results, So far, my own 
experience has been that where rank grasses have once tho- 
roughly established themselves, protection alone, unaccompanied 
by heavy cutting or grazing, only causes such grasses to grow 
more luxuriantly and that the finer kinds do not re-assert them- 
selyes. ‘This, of course, applies only to bond-sfide grass lands: in 
areas under forest, the young trees which ‘naturally come up 
asa rule kill out the tall grasses, but I have heard it stated 
that this is not the case in chir forests, in which fire protection 
fs said to stimulate the production of coarser and ranker 
grasses. 
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56 WILLOW FOR CRICKRT BATS, 
Note on a White Ant Preventive 


In the Residency Gardens at Jodhpur, whiteants get u 
the trees and have daily to be swept away. In 1896, Colonel 
H.R. Abbott, the then Resident, sent me a number of the 
Indian Avricultural Tedgér, through the Judicial Secretary, 
pointing ont a preventive measure suggested in it, 

After taking Dr, George Watt's advice as to vernacular 
names, and the quality af the ingredients used (samples were 
sent to Dr. G. Watt) the preventive was prepared as follows— 


English name. Vernacular name. Quantity. Value. 
T Dekanli gum = Dekamli gund lseer [Rs 1 0 
(Gardenia 
guinemijera) 
2 Assalutida Hing 14 seer yracke 9D 
3 Aloes Musabbar 1 seer » 10 
4 Vermilion Sandhur 10 chs, 30 4 
5 Castor oil Khal Lrind 1} seer » OB 


refuse eee 
Total cost Rs. 4 0 

All these ingredionts but No. 4 were well ground together 
and kept in water f fortnight. Then No. 4 was mixed 
in the fluid to the consistency of a thin paste and the ecom- 
pound was pasted on 60 trees of nim and shisham (girth 1 £6, to 
2 ft.) from bottom toa height of 2 feet. Thenceforth, white ants 
did not come near the trees except when the paste was washed 
away by rain. . 3 

The preventive is so far successful, but its cost, it is to be 
regretted, is prohibitive. 


Jopururn, | GOKAL DA8, 


29k January, 1898. Forest Officer, Marwan, 


Willow for Cricket Bats. 


J am writing these few notes, as I do not know if other 
Forest Cficers are aware of the large demand which is spring- 
ing up for willow wood for cricket fata. ‘The species in request 
is the woeping willow Sule bulyloniea, vern. Majnun. Tho 
common willow Salix tetrusperma vern. Laila is ot much less 
value and only suitable for bats of inferior quality. The anp- 
py ot Salix babylonien appears to be very limited, for traders 

ave come from distances to obtain this species from Change 
Manga, and say that they are unable to get it anywhere else. 
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1 shall be intorested to. know if it occurs in large quantities in 
any other Divisions, The supply at Changa Manga has unfor- 
tunately beenZ exhausted with the exception of a few trees 
reserved ‘for yielding cuttings. Thousands of cuttings have been 
put in along (watercourses from time to time since the planta- 
tion has been started; but only two or three hundred trees 
have survived to yield timber, It is very evident it was not 
known at? the time} the enttings were putin, that the timber 
would turn ont so valuable, or more care would have been 
taken with the cuttings and young trees, It was quite an 
accident that any survived, The trees felled were mosily rotten 
and wero generaliy of a bad shape and covered with side 
branches, This is only nataral, as the trees were only pub in 
with the intention of strengthening the banks of the watercourses 
and they were only expected to yield fuel. It is now time, 
however, to {give some, attention to willow growing, since a 
demand has sprony up for its timber. The sound timber at Changa 
Manga fetched ten annas per cubic foot, eqnal to sound tin 
wood. Willow is very easy to propagate from cuttings in places 
where there is sufficient moisture, a8 along watercourses, streams, 
ete. L have jnst seen a very interesting book by Geo. G. 


This gives a very 
cricket, bats : and besides, contains many useful facts about grow- 
ing willow and the qualities of wiliow timber. Lt it quite a 
small book of 32 pages: in large print, and full of good illus- 
trations. 

It appears that the sapwood is the valaable portion, thus the 
willow is an exception to most timbers, in which the heartwood 
is of the greatest valuc. The butt end yields very much supe- 
rior timber to the higher portions of the trunk: henee the 
necessity for felling as low as possible, 

‘The willow is propagated by cuttings which are technically 
called © sets.” Bach “set”? should be 2 inches in diameter and 
8 to 10 feat in length and as straight as possible. An inter- 
esting and important point to note is that ” should be 
taken from trees with © close” bark, in contradistinction to those 
with “open” bark A little experience is required to distine 
guish the two: ilinstruions of the two different barks are 
given in Bussey's book. The “close” bark trees yield the best 
driving timber. 

The “sets” should be clean cut obliquely by a blow from 
a sharp knife or axe, and it is best to cut against a wooden 
mallet or other block of wood. ‘fhe reason for cutting obli- 

uely is to enable the soil to be pressed more closely around 
the cut surface. They should bo pnt out in rows about 12 ft, 
apart along the sides of streams or watercourses. A good plan 
is to plant them in a meadow, and then transplant after 2 or 3 
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years. The cut should be made just below a bud. It is advi- 
sable to put the “sets” in the ground in a slanting position. 
This, together with the oblique cut, enables the soil to be press 
ed tightly round the cut surface. Lf put in vertically, the soil 
may lie loosely round the cut surface, and the “set” is liable 
to wither. Leaves should be removed from a “set” to stop 
excessive transpiration. 

Holes should be male for the “sets” with a planting tron, 
which can easily be made trom a bar of old iron. It should 
be pointed at the end, and it is well to have a piece at right 
angles at about 18 inches from the point, so that the foot can 
assist if necessary in pushing it into the ground. A bar of 

wood at the top will make a handle, 
! The willow being a very soft timber is 
liable to many illa and requires a little look= 
ing after, Damage to its bark is very com- 
mon, and [ have seen considerable damage 
done to it by porenpines, The trees should 
A be kept well pruned of site branches to pro- 
ie” duce timber free from knots. 
Felling is done when a girth of about 
45 inches has been attained; but there is a 
Vv demand for smaller timber also. Tho age for 
felling will probably be from 20 to 80 years. 
They must be watched, however, as decay sets in very ‘early. 
Felling should be done in the winter when the sap is down, 
For cricket bats, lengths of 2 feet 6 inches are required. 

There is no doubt that the game of cricket is spreading 
rapidly in this country, and there is every reason to suppose 
that efforts made to grow good willow timber now, will be well 
repaid in the future. 

B. ULC, 


Sth January, 1898, 


> 
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TIil-OFPFICIAL PAPERS & INTHLLIGHNOR, 


Note on the Fructification of Deodar.* 


I have made during the last 12 months most zare- 
ful study of the fructicfication of Deodar at Simla, which 
may interest you. Both male and female flowers appear first 
with light brown covering sheaths like this, (fig 1) 

The covering sheath opened in 1897, as regurds tho male 
flowers, from the 25th July, and in a very few days the ma- 
jority of male flowers appeared. However, there were some 
late individuals, an some only came ont in the end of August. 
The first female flower I observed nuked was on the Ist of 
September. There is no difficulty in recognizing the female 
evan in the early stagea of growth, and in’ fact with a mag- 
nifying glass its characteristics can be ascertained when still 
enveloped by its sheaths. In the male flowers the seules are 
closed up from the very beginning like this. (fig 2) 

In the female flower they are gaping like this, (fig 3) 
There is very little difference in the general shape at the outset, 
which can be seen by comparing the female with a late ap. 
pearing male; but, of course, when the female appears, the 
Majority of males have already assumed an elongated shape. 
When the pollen is shed, the females are moist and the pollen 
sticks to them. 

As soon as they are fractified, the scales of the female 
close, I believe on the very first day, but this L mean to 
farther examins. 


No. 1 No. 2 No, 3 
Male (enlarged). Female (enlarged). 


* Nore.—This waa sent to our predecessor last ‘Antiitond asthe eub- 
ject ia one of great interest to all Forest officera in the North-Weat 
imalaya, we think it right to publish it, and invite inveatigation. Tt is 
an extract of a letter from the Inspector-General of Forests, to Sir D, 


Brandis, : pene 


B oad dettohe om be tog yal QAI 
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Then iley seem to assume a little rounder appearance for 
a fortnight or so, and then the growth seems to stop till the 
following March, or is at lenst imperceptible. From Mareh to 
end of August they increase in size and then the ripening time 
begins. In the majority of cases males and females are on 
sepnrate trees, but they are also found on the same trea, where 
as arule the females ocenpy the lower, the males the upper 
branches. [ have never observed males and females on the 
same branch, As regards this 1 have been contradicted, but 
people did so from memory only and as yet I have had no 
proof that my observation is incorrect, 

B. Russeyrror, 


Reproduction of Teak by means of Taungyas. 


Letter from the Insp ector=-General of Forests, to the Revenue 
Secretary to the Government of Burma, 


Dated rst July, 1897. 
Sir, 
With reference fo your letter of the Qist May Inst, I 
bey lo Uhank His Honour the Lieutenant-Governor for having 
given moe an opportunity to express my opinion as regards 
the reproduction of teak by means of termngyns. 

2. The Government of India in their review of the Burma 
Annual Reports for 1895-96 and Lieutenant-Governor’s resolu- 
tion thereon state : 

“Tt is unquestionable that the reproduction of teak and 
the other more valuable trees must in the great majority of 
cases be promoted by means of protection and improvement 
fellings, since larger areas can be treated in this manner than 
in any other. There are, however, many tracts in which the 
valuable species are represented very sparsely or not at all, 
and in these. improvement fellings and the most careful pro- 
tection would be of to use, In such localities, if they are 
otherwise suitable for the growth of teak, the tres must be 
artificially intradueed, and in this respect tho teak taunayaa 
have proved of great benefit. That such artificial plantations, 
which it is hoped will in time form centres for the natural 
spread of the tree, will require attention during the earlier 
stages of existence, has always been anticipated. If such plan- 
tations are in some cases overweeded and not thinned ont in 
time, this is an error in practice and not in principle. There 
ia no donbt, howover, that teak taungyas shonld be established 
only in localities where the reproduction of the tree cannot be 
effected by simpler means. There shonld apparently be no 
diffeulty In providing other work for the taungya entters in 
reserves which have been planted out, especially as they have 
their own tawngya arens upon which 1o fall back for their 
crops,” 
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3. You will observe that the opinion there expressed, in 
which I share, coincides with that of Messrs. Nisbet and 
Dickiigon, though it does not enter into the same degree of 

etail. 

There can be no doubt that the formation of extensive 
forests of one kind of treo is always accompanied by_ certain 
dangers, especially where this has been attempted in’ localities 
in any way unsuilable to the species. However, our teak 
taungyas do net aim at the establishment of large uninterrupted 
areas of teak plantations, but of plots of more or less extent 
interspersed in forests of a nixed character and in localities 
situated within the natural teak zone, where for some reason 
or other tmeonnected wiih the suitability of soil or locality, 
the teak las disappeared or has not properly established itself. 

4. Mr, Corbett states in his note, that the object of teak 
plantations seems to he to induce the epecies to grow in places 
where it was not represented before and where, in the hundreds 
of years that have passed, it would surely have forced its way 
and found a footing if the soil and other conditions had been 
suitable to it, This is not so, or, at least, but partially, The 
object of teak faungyas is not to introduce the tree on unsnit- 
able soil, or in places where the drainage is bad, or where 
other physical conditions pertaining to the locality prevent the 
healthy growth of teak ; bnt to introduce it on suitable areas, 
where, owing to the growth of greariously-fowering bamboos 
and severe fires during the period immediately following their 
seeding, the tree has had no chance of establishing itself and 
but a meagre one of reproducing itself. 

To the west of the Arakun Yoma hundreds and hundreds 
of square miles of pure bamboo forests are to be found, with 
only a treo here and there, or often with no trees at all, and 
during hundreds of years, to use Mr. Corbeti’s words, none 
have found a footing. There are many other localities like this 
in tropical climates. Surely Mr. Corbett does not intend to 
argue that all these areas are physically unfit for arbori-vege- 
tation, and thai by judicious interference with existing conditions 
they could not be made to bear tree-forests ? 

5. The system of teak taungyas was invented and elabo- 
rated mainly in order to ensure the reproduction of the tree 
in localities where the gregariously-fowering bamboos, which 
1 fully recognise to be one of the greatest enemies of the teak, 
held possession of the ground. {| do not, under these cireum- 
stances, understand Mr. Thompson's remark, recorded in paragraph 
14 cf the Lenasserim report, that persistence in such operations 
will probubly greatly favour the gro vth of bariboos. If, owing 
to want of care, we perinit the bamaces to ro-establish them= 
selves as masters of the ground, we ure only where we were 
previous (o our attempts to muke trees of good species take 
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their place. We have failed to subordinate the bamboo, whien 
im most tenses, I maintain, is due to our own want of eure, and 
this cannot he urged as a fault of the urhoritaungya aystom 
, _ Both Mr. Thompson and Mr. Prevost's observations recorded 
in paragraphs 14 to 18 were made in the Tenasserim Circle 
Whether the tamgyas visited by those officers wore established 
in suitable localities, IT do not know, and have no means of 
ascertaining ; but the records I have seen from time to time 
show that the earlier operations were comparative failures from 
hegeee: outset, that many of them wore burned on more 
pee Paisieite snd thal they hardly ever received that 
kind requi q 7 ion whieh sy! vienltural Operations of whatever 
4 quired. Ii seems a pity that Mr. Prevost should have, 
ue et these ciroumstancos, expressed that unqualified disapproval 
of pure teak plantations as carried ont under. the laungya 
system, which, under certain circumstances, is the only practical 
inethod of ensuring a continuous reproduction of the tieo; but 
Lam not opposed to such questions, though highly controver- 
ain Linding a allnee in ata reports, as” their dotuiled 
ration is thereby ensure: ich i i. s i 
is pantioulney Uesirable, > which in this present instance 
here ig no doubt that, with the splendid early gro 
the teak in the Tharrawaddy tangas. before ive. helisved 
that much less alter-interference would be necessary in order 
to establish plots with a greatly preponderating mixture of 
teak than was subsequently found indispensable. When this 
was first ascertuined, we naturally fell into mistakes in 
the opposite direction, and the weedings may have been 
perhaps too drastic and perhups ill. timed, exposing the soil 
too much to the direct action of the rain; but it must not 
be forgotten that we have to deal with a vegetation difficult 
of control and with labour difficult to guide, and that to do 
this we have bat a smail trained establishment. Undauhtedly 
mistakes have been made in the treatment of some 4as, even in 
Tharrawaddy, and the success is in these cases not what we 
had hoped for in the early days nor what it might have 
been ; but, as pointed out by Mr, Dickinson, there is hardly 
a ya that does not contain enough young teak to greatly 
improve the future stock, 

7. Since the day when tavnagya plantations were first 
started, the Burma forester bas gnined in experience, a better 
trained subordinare stait has been organized, and better super- 
vision is gradually becoming available ; and we may, therefore, 
now count on more general success than has been obtuined in 
the past in establishing a satis ry young growth by means 
of such plantations, and on forming the forest of tho future 
in tho areas dealr with, by means of fire-protection and  judi- 
cious treatment. ‘The immediate questions connected with such 


treatment are :-— 
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(a) How long and to what extent weeding shonld proceed ? 
In my opinion the early weeding cannot he too severe 
so long as the weeds are not pulled up by the roots 
during the rains, which may cause the washing away 
of the soil. 

(6) To what extent are cleanings to be carried out in the 
yeurs following? In this respect I agree with Mr, 
Corbett that nothing shonld ba ent that does not over- 
top the teak or interfere with the full development of 
their upper leaves. 

(c) When should thinnings begin and what should be the 
dogree of such thinnings? This depends entirely on 
local cirenmstanees and requires to be decided on the 
spot. Lum in favour of fairly early Uhinnings, to be 
followed by pretty severe thinnings as soon as the 
teak is out of danger of being over-topped, in order 
to encourage the development of a good crown of 
foliage ; and believe that all thinnings should be ac- 
companied by the removal of all soft wood and fast 
growing species of other kinds. Thinnings have, till 
quite lately, been greatly neglected. 

8. I beliove it to be a fact that of late years teak 
taungyus have sometimes been established in localites where 
they wore not required and where reproduction could have been 
angured by means of fire-protection and improvement fellings; 
but this again is not a fanlt of the principle, but merely of 
of its application, 

Prima farie, the eslublishment of teak tawngyas should be 
restricted to areas more or jess under the influence of dense 
shading gregariously-flowering bambuos. I know, however, a 
good many localities, some even in Upper Burma, in the 
Sinkan Valley for instaneo, where teak has practically been 
exterminated over considerable areas, and in such, | would con- 
sider the establishment of teak taungyas eminently advisable 
and aimuch Jess troublesome as regards their future treatment 
than in the dense bamboo forests of Lower Burma, They 
would form groups, from which the tree would spread natur- 
ally in years to come. 

9, ‘In my opinion it wonld certainly be inadvisable to 
puta stop to the future extension of teak taungyas, and diffi- 
colt to lay down general orders and rales limiting their 
future extablishment. The question depends so completely on 
local conditions that it mast he left entirely to the observa- 
tions made and coneiusions drawn by local officers. 

It seems almost superfluous to say that teak taungyas 
should not be attempted where the soil and other physical con- 
ditions are unsuitable to the trees, nor that their ostablish- 
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ment is necessary where natural regeneration of teak, pyinka- 
do and other valuable species exists, or where it can be ob- 
tained by improvement foliings. Sneh fallings, however, as 
pointed out by Mr, Dickinson, will not do much to Increase 
the yoantity of teak in localities where the forest contains 
little or no teak already, or (1 heg to add) where, though 
some seed-bearers may exist, dense bamboo cover prevents all 
possibility of regeneration, oxeept at long intervals during 
the time of flowering. To such lovalities should teak taungyas 
be restricted, 


VI.-EE TRACTS NOTES AND QOUMRIEnA, 


The Colouring Matters of Various Tanning 
Materails, 


In continustion of bis researches on the colouring matters 
of commercial tanning materials ([wp. Inst, Jour., Vol. UL, 
p. 809), Mr. AG. Perkin, F. R.S.E., contributes to the Octo- 
her number of the .Jaunal of the Chemical Society, a paper 
dealing with vaveral of the well-known producis used in the 
leather industries. 

Care Sumach.—This material consists of the leaves of the 
plant Colpoon rompressum, It contuins, according to an exami- 
intion made in the Teather Industries Laboratory of the York- 
shire College, ahont 23 per cent, of a eatechol-tannin, having 
the usual ciwracters of these bodies. When used for tanning, 
it produces a leather having a slightly yellow tinge. 
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Mr. Perkin finds! that this dveing property is due to the 
presence of a glucoside of the yellow mordant coloring matter 
« guercetin.” ‘The glucoside was found to have x composition re- 
prosented by the formnla Cy Hy, Oy, and to be resolved on 
hydrolysis into quercetin and the sugar dextrose, For this new 
quercetin glucoside the nume “ Osyritrin” is proposed, The 
tannin of Cape Sumach was not carefully examined, but it was 
found to ba a tannin-glucoside giving on fusion with potash the 
well-known substance protocatechuie acid, and on hydrolysis an an= 
hydride and asugar. In these particulars it closely resembles 
quinotannin and quinovatannin. 

CaTecnt.—-Two varieties of this material are known in com- 
meree (wide (up. Iver. Joun. Vol. UL, p. 88). Both, viz, 
“ phite? and “black” catechu, have been examined by Mr. 
Porkin, In the caso of the former, the observation of Lowe 
(Analyt. Chem, 1874, 12,127), that ib contains quercetin is con- 
firmed. With regard to “black” catechu, 400 grammes yielded 
only 0.05 gramme of «a yellow colouring matter, which, however, 
was found to agree in the melting point of its acetyl derivative 
and in its tinctorial properties with quercetin, 

Tavs Corinvus.—As in the case of Alas coriaria (Iuv. Ixst. 
TJoury., Vol, ILL, p. 309) this material, commercially known as 
“Venetian Sumach,” was found to contain, not “ quercetin,” a8 
Lowe concluded but “myricetin” giving an acetyl derivative 
molting at-203%-204° C. (acetyl quercetin melts at 191° C.) Mr, 
Perkin, however, points out that the existence of © myricetin” in 
Venetian sumach must not yet be considered absolutely proved, 
as the material is very liable to extensive adulteration. 

It must be noted that the tanning matters considered above 
are all either leaves of plants or extracts of these, In addition 
to this class of bodies, there exist? a class of tanning materials 
consisting mainly of seeds and ‘fruits of plants. The most import 
ant of these are given in the following table :— 


a 
Commercial Name. Botanical Source. 


Querens Aigilops 
Cocaalpinia coriaria, 
« Myrabolans” Terminalia Chebula, 
“ Agarobilla” Cavalpinia brevifola, 
Pomegranate rind Puniea Granatum, 


Gall nute = ruerons_infoatoria- 
Gat ate 


Chemical investigation of all these substances showed clearly that 
they contained no dyestafls of the “ Quercetin ” or allied groups. 
As they are all known to contain either ellagie acid or ellagi- 
tanvin, ib appeared protable that it was to this constituent that 
their tinclorin| preperty should be aecribed, A series of dyeing 
experimente, the results of which are concisely exhibited in the 


* Valonia” 
 Divi-divi” 
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accompanying table. showed that this was so, the shades obtain- 
ed’ baing almost identical with those obtained from pure ellegic 
acid, 


ee | Chromium) Aleminium | yin mordant. | Iron mordant. 
Ellegic acid ... | Pale green olive | Pale olive | Scarcely dyed | Somewhat 
yellow. yellow. olive, grey- 
Valonie nets ... | Green olive | Faint olive | Scarcely dyed | Weak grey- 
Pomegranate van iss ... | Paint olive | Scarcely dyed re binish 
Gall nuts Green olive... | Faint olive | Seoreely dyed [Papi eae, 


A point of considerable theoretical interest, and possibly of 
ultimate practical importance, is the similarity of the deeomposi- 
tion products of the contained tannins with those of tho colour- 
ing constituents of the same plant, The following table shows 
this in a convenient form :— 


a 


Tann Tannin Decomposition | Colouring | Decomposition 
material, contained. products of matter. prodnets of the 
the Tannin, colouring matter, 
Quebracho Quebracho | Phlorogiucinol | Fisetin ... | Resorcinol. 
colorado tannin and Protocate- Protocatechuic 
chnic acid acid. 
Rhus species | Gallotannin | Gallic acid Myricetin | Phtoroglucin. 
Gallic acid. 
Catechus Catechin Phloroglucino!l | Quercetin | Phloroglucinol 
and Protocate- Protocatechuic 
choie acid... acid. 
Cape Bumach | A catechol- | Protocatechuic | Quercetin | Phloroglucinol 
tannin acid i an 
Protocatechuic 
acid, 
Divi-divi Eilagitannin - Ellagacicid = 


Se cole ee 
Chenab Canal Forest Policy. 


Government awaits the result of the deliberations of the 
Financial Commissioner, Chief Engineer, Irrigation Department, 
and Conservator of Torests as to the forest policy to be 
adopted in the case of the Chenab Canal, The question at 
issuo is whether the plan of a Jarge irrigated plantation in a 
central situation at Lyallpur, as was at first proposed, is to be 
abandoned in favour of a series of belt plantations slong the 
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banks of the canal and its distributaries as has been recom- 
menied by the Inspector-General of Irrigation. No doubt as 
between putting the land under crops or under trees, it would 
be diffienit to show the latter course to be the more profita- 
ble; in fact, a recent examination of the question as regards 
Changa Manga showed that Government gets a return from 
that plant: tion equal about to what it would receive in land 
revenue, il the area were cultivated, without anything being left 
for interest on capital or rent of the lands ; Dat the utility of 
Changa Manga or of any similar large Government. plantation, 
must not be measured entirely by direct financial results. The 
existence of euch large fucl supplies is a gain to the general 
public, no less than to the Railway Administration in keeping 
down the price of fuel.—(UEndian Engineering.) 


A Log Drive in the Afleghanies. 
Terninne Exrerrence. 


Tn theso days of modern appliances and perfected means of 
travel by steam ‘and electricity, mutilating distance at the rate 
of a milo a minute or even more, is considered nothing so 
startling, but the rapid transit and the modus operandi thereof 
participated in Ly Jolin Sweetwood, a lumberman in the wilds 
of the Alleghany Mountains, one day recently, corners the 
market on fast travelling. Sweetwood, says a writer in the 
Philadelphia Times, is x young mn about 22 years of age, 
Ho is the son of a farmer from one of the most tural districts 
of the United States, big, raw-honed, and fearless uf unything 
on top of earth, As with all farmers, so with this one; work 
during the winter season is slack, and John, thinking to earn 
an extra penny for himself, determined late in the fall of 1896, 
and with the opening of the lumbering season, to go into the 
woods and spend the winter “logging.” In lumbering, as in 
every other kind of employment, experience counts for a great 
deal, and the inexperienced, or “greenies” as they are termed 
in the Iumberman’s camp, are not deemed capable of perform- 
ing the work of an old hand at the business, and so avo gon- 
erally put at work on something more simple. Fifteen and 
twenty years ago lumbering was vastly different in the Allogha- 
nies from what it is to-day. Then virgin forests covered the 
entire range of mountains and the Iumbermen had only to 
select the timber nearest to some stream, and the work of get- 
ing the logs to water to float down to market was a question 
of minor importance. Now, owing to the faet that all the 


12 A LOG DRIVE IN THR ALLEGHANIIS. 


timber along the large streams has been cut, the getting of the 
logs to water ix one of the gravest questions confronting the 
lumberman, Where practical, what are termed “log drives” 
are erected for this purpose. A “log drive” is simply ean 
structed by laying two hewed logs alongside each other, in a 
trail out from’ the camp to ihe nearest stream, sometimes five 
eight, or ton miles away. These deives are usually prepared 
early in the fall, and when the first fall of snow comes they 
are put in coniition for use by hauling a drag along between 
them, which packs down the snow, On this water is poured 
and allowed to freeze, the result being a rude trough of ice, 
over which the logs glide down grade with startling swiftness, 
But these drives are not all down grade. Perhaps half the 
distances wil) ho up grade, und ty get the logs up the monn- 
tain, teams of horses are used, After the logs are rolled into 
the drive, a team is hitched to a log with perhaps 100 ahead 
of it, according to the steepness of the incline, and in this way 
the whole string is pnshed to the top, Jt was while working 
on one of these drives that Sweetwood met with the following 
thrilling experience + 


Terrivic SPrep. 


With a onnthook he was to follow the first Jog as a sort 
of steerer, whose duty it was to see that all was well. Tf the 
log caught fax. on any protruding ice, snow, or wood, with 
his hook he would loosen it so that the trail would come in, 
When the drive is in bad condition, the steerer always finds 
plenty to do to keep him busy, but if there is lots of snow 
and cold whather, the slide is usnally aj] that can be desired, 
and the stecrer invariably has only the monotony of tramping 
alongside and watching the logs glide along. This was the case 
during the Jato cold weather, and Sweetwood, evidently tired 
with so much tramping, determined to use the logs as a means 
of more easily gelting up the mountain. With the drivar of 
the team away back out of sight, Sweetwood climbed on the 
foremost Jog and congratulated himself how much nicer it was 
than trudging along in tho snow. In this pleasant mood he 
either forgot that when the logs reached the top of the incline 
and began to descend the grade, their transit. suddenly inereas- 
ed, or else he was so absorbed in the pleasures of his ride 
that he forgot where he was. Be thatas it may, however, 
when the first log went over the inelirs and began going down, 
Sweetwood was still on it, and before he could dismotmt the 
log was going at such a speed that to even try to get off 
meant death. In this dilemma all that could be done was to 
hold on like grim death and await the worst, which to all intents 
seemed death in some form or other, and most likely a most 
horrible death. Talk of express trains, electricity, or rapid 
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transit in any of its various forms, they are not in it with the 
way that log trail went down the mountain side. From the 
summit to the west branch of the Susquehanna, where the-drive 
ended, was at least six miles, and in most places the drive was 
quite steep. Gathering momentum with every foot of its des- 
cent, the log with Sweetwood on it sped on as if shot from 
some greit gun, Traes and rocks were passed with such start- 
ling rapidity that they seamed as one solid blurred wall: the 
snow was only a glare of white, the log drive itself seemed a 
diminutive line, only faintly discernible, winding in and ont 
like a huge snake, Sweetwood early in the ride lost bis hat, 
and his hair streamed out behind like the tail of a bob-tail 
horse; the wind sang deafening tunes in his ears and almost 
blinded iim with its velocity, while the frost in the air seemed 
like hail pellets striking him in the face. There was little 
time for thought, but even in the few seconds there was, 
Sweetwood wondered what the end would be, 


SensatTionaL Pruner, 


Forttnately for Sweetwood, and the only reason that he is 
alive to relate his experience, the log on which he was perched 
was a large, smooth one, ani glided along comparatively eas 
with little turning, and never once snagging on any mrotriids 
ing substance. Down, down went Jog and rider, and in 
less time than it takes to tell it, the glimmering expanse of the 
Susquehanna burst into view. Although nearly unconscious, 
Sweetwcod remembers giving one hasty glance towards the 
river and noted the fact that it was comparatively clear of logs 
uk Ut point, and the next thing he knew be was plunged 
into about eight feet of water. Contrary to his expectation 
of being crushed to death, he was unhurt, save the sickening 
sensation of the thrilling ride and the shock sustained by his 
sudden plunge into the river, When he struck the water he 
was still on top of the log and went under with it, but when 
he arose to the surfzca he was alone and within a few yards 
of the opposite shore. With some little difficulty he pulled 
himself out of the water, and after recovering to some extent the 
use of his faculties, viewed with wonderment the scone of 
his ride, and shudderingly thought of his narrow escape, Tn 
his descent he supposed the entire trail of 100 logs was fol- 
lowing swiftly after the one he was on, and when plunged 
into the river he expected to be ground to pieces with the 
logs. Now, as he stool on the bank of the stream and look- 
ed, not another log was in sight, and his wonderment in- 
creased. Guthering himself together as well as possible, he 
sought a sheltered spot, and with dry matches found in an inside 
pocket, kindled a fire and dried himself and sought composure 
after his thrilling experience. Several hours later he made 
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his = downsiream until he found a place to cross, thea 
retraced his steps to the drive and started back to camp. 
About half-way up the mountain he found au explanation of the 
missing logs. The log next to the one on whieh he had been 
arched had evidently anagged on something in the drive, and 
its sudden stop had tumbled the whole string of 99 in one 
promiscuous heap on the mountain side, breaking the drive 
and tearing up small trees by the root.—(G@lobe,) 


Retirement of 


ir. S. H, Collins. 


We take from the Pioneer the following extract ;— 

“We understand that Mr. Collins, Agricultural Chemist to 
‘the Government of India, has, owing to failing health, resigned 
‘his appointment, having given the required six months’ notice, 
‘which expires in April next, Originally, Dr. Leather was 
‘Agricultural Chemist to Government on a salary of Rs 1,250 
‘risiay to Rs. 1,800 per mensom; and Mr Collins ‘was 
‘Assistant Agricultural Chemist on Rs, 700 to Rs. 900 a 
‘month ; but a short time ago, when Dr, Leather’s five years’ 
‘term of office expired, his agreement was not renewed, 23 
‘Government desired to reduce this establishment. Mr. Collins 
‘then became Agricultural Chemist ; but with bis resigna- 
‘tion the appointment will again fall vacant.” . 

Many of our readers will be sorry to read this, for Mr. 
Collins has been so useful to us at Dehra Dan in the 
analysis of forest products and in teaching work, that we 
shall miss him a good deal. We can only wish him the success 
at home which, had his health remained good, he would 
probably have attained in India. 
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Note on the Forest School Tour in Oudh—No 2. 
By F. Gueanow. 


Oi 10th. Visited current Improvement Felling in 
Coupe No. 6, Compartment No. 65. Area 8,991 acres,—In 
this coupe not more than 2,506 sound and 10,000 unsound 
sal of qlass I may be cut. The trees were marked last 
cold season. Tenders from contractors are received in' Sep- 
tember and the coupe is divided into sub-coupes accordingly. 
Two contractors cannot be allowed to cut in one sub-coupe at 
the same time, so if one man wants logs and another sleepers, 
each works in a different sub-coupe, and when each has cleared 
his sab-coupe of all suitable material, and has not filled his indent 
they exchange, or each goes to another sub-coupe, leaving the 
first open to a man who wants only scantlings, 

Next year all marked, bot unsaleable material, good or bad, 
not taken by contractors, is girdled departmentally. The onl 
saleable species are sal and sain, called here “asaina” or “asna” 
all other marked trees being girdled, but inferior species are 
not marked if useful for sylvicultural reasons, Sal fetches 6 As, 
to Re. 1-2-0, and sain 4 As. to 10 As. per cubic foot, secording 
to size. The wood is thas practically extracted on a permit 
system limited by previous marking. We measured a number 
of trees as follows:— 


No, Species Girth Height Cover oes 
Sal in i 8 ; 
“4 . 9 ” y = 
2 28 » 12 by 9 = 91 
a os 29 » lepby 14h m= 192 
43 al » 22 by 17 = 208 
5 32 » 7 by 16} = 106 
6 » 36 » 13 by 16) = 168 
1° 86 » IT by 19 = 254 
3s? 7 » 26pby 15 = BRB 
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No. Species Girth Height Cover __ ascircla 
in. ft. ft, sq. ft, 

9 Sal 38 16hby 119 = 156 

10 3, 89 85 18 by 17h = 207 

j) ee: :) 17 by 2f == 330 

120. 42 BL by 208 == 446 

By, 42 24 by 154 = 306 

14 oy 43 27 by 294 = 627 

by | 48 84 29 by 27 = 616 

1 44 1? by 24 = 330 

Ato x 48 24 by 24 = 452 

18 48 35 by 23 = 660 

oy, 48 28 by 29 = 649 

2 49 22 by 23° = 398 

2, 52 26 by 27 = 552 

2, 4 22 by 21g = 876 

age 60 100 $24 by 25 650 

4, 60 24 by 80 = 572 

2 60 25 by 243 = 486 

2624, ~~ (60 28 by Al = 683 

7, 61 100 18} by 28 = 424 

23 62 100 

209 64 25 by 85 = 707 (*(semiiso- 

30 Sain 66 90 lated, and 

31 Sal 182 90 564 by 883 ="17722 thickened 
through 
tapping.) 


. In order to see that material is fully utilised, a ‘ That 
Mohurvir” is employed by Government but paid by contractor. 
“ That Mohurrir” means gang clork, one such man being attach. 
ed to ench gang of 8 saws and 16 sawyers. His duty is to 
number each log, count the produce, and ses that all the sleepers 
posible are cut out of a given piece, no good timber logs cut up, 

c, The Forms kept by the That Moborrir form the basis 
from which the prescribed Range and Divisional Forms are 
made up. The forms and instructions are as follows, 


Orpers For Toat Moxurkins. 

“(1) When That Mohurrirs are appointed to look after 
‘felling of logs, the following orders are to be carried out, 

‘(a) Every fifst class sound log in the area given to the 
‘contractor must be numbered by serial number, whether it be 
‘out by the contractor or not, when the tree is not cut, a remark 
‘should be given why it was not cnt. 

£(b) The uncut trees are to be marked on the place where 
‘the Improvement felling mark has been put on. 

‘(c) The ont trees are to be marked on the stumps as 
‘ well as on the log. : 
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*(d) A register on plain paper is to be kept of all the num- 

bered trees; giving reasons for trees not being felled, 

*(e) The felled trees will be entered as usual in Range 
‘forms I and II. rf 

(f) In order to arrange the logs in classes, every log which 
‘measures 4 ft. or more at butt end is to be I class; 8 ft. to 
«4 ft. IL class ; 2 ft. to 3 ft. LIT class; under 2 ft. IV class. 

*(g) In form I, only the logs felled will be entered daily 
‘according to species and class, 

«(#) In form IIL, the enbic contents will be entered of the 
‘felled logs only daily, the column headed No. of working circle 
‘being cui out and date and month putin iti placa. The following 
‘are samples of the forms to be kept.’ (I) 


Taat Mouarrin’s Form For FELLING oF I _cLAgs SOUND TREES, 


T Crass. If Crass. 
3 
Tate ath ¢ 1 te Remakka. 
. g 
z2)4/% G [ag 
#2) 22 
S122] 3 38 


December Ist 
Not felled because 
found hollow, 


2nd 
do. do 

Bed 

4th do. de. 

» bth 

6th Felled but found 
hollow. 
do. do, 

» 7th : 

Signature of That 

‘ohurrtr, 


Se es ee See es es es 
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Rayaz Foru No. I. 
ee 


Sal, Atrains, Mia: 
Remanxs, 


| L | IL fin |Tv. 


Rance Form No, IL. 
No. of Working Circle. 


e 
F 


Date and 
Month. 


| No of Comptt. 
a 
3 
z 
Seantlings.| 
Rewanus. 


| Logs. 
Rallies, 
| Seanttinga, 


Ast December) 57 |Habibul-| 57 
lab 


Copies of Forms I_ and II will be sent weekly to the Range 
Officer. Copy of That Moharrir's Form for felling 1st class logs, 
aa be sent weekly through the Range Officer to the Divisional 

leer. 

(2). When That Mobarrirs nre appointed to check saw- 
ing operations, they will number serially the trees as they are 
felled on the stumps. 

(a). The following register will be kept up showing the 
outturn from each tree. 


see 
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“ Norm.—The serial number of tree is to be entered under 
‘the class, a separate sheet being kept for sal and asna. 

‘In the heading, the depth and width are only to be writ- 
{ten the length is to be entered under column heading ‘length in 

‘eet. 

‘e.g. From tree No. I Sal which is first: class, 8 seantlings 
“16 ft. by 5 in. by 4 in. were cut and 4 pharras remained. 

‘From tree No. 2, 20 seantlings 15 ft. by 4 in. by 4 in, and 
2, 16 ft. by 4 in. by 4 in, were cut and 6 pharras remained over, 

‘From tree No. 6,7 scantlings 13 by 5 by 4 and 4 pharras 
“were cul, this tree being II class, 

‘From No. 10 nothing was ent as it turned ont hollow. 

‘The eubie contents of pharras (slabs) are not to be entered. 
‘In order to arrange the trees in classes, every tree which 
* measures 4 {t, ar more at butt end isto be I class, 3 ft. to4 it 
“IL class, 2 ft. to 8 ft, TIT class, under 2 ft. IV class. 

“Copy of That Mohurrir’s sawing form to be sent weekly by 
‘moburrirs to the Divisional Office through Range Officers ; copies 
‘of Range Forms I and IL to be sent weekly to Range Officers.” 

January 11th.— Visited markings for improvement felling in 
No, 5,—8,237 acres, in which only 9,050 I class trees are to be cut 
next year. The crop is very open already and the young growth 
quite insufficient, consisting in some places of nothing but small 
seedlings buried in grass, in others of small poles mostly distorted 
by grazing or overhead cover. The part visited contains very few 
young trees likely to make good timber, and the already existing 
grass constitutes adanger of the utmost gravity, as seen by the 
results of the disastrous fire of two years ago. Wire protection is 
good here, but the best of protection is uncertain safety if there 
is much grass. Any felling here at all needs an excuse, and that 
is found in the fact that many of the old trees are extremely rot- 
ten, while in some cases they are injuring seedlings large enough 
to need uncovering. 

January 12th.—Returned to Sonaripur, afier going out in 
the morning, laying out a sample plot of 2 acres, and measuring 

art of the crop. The object is to compare the rate of growth 
in thinned and unthinned areas, A fellow plot will be laid out 
on the other side of the road in this year’s fellings as soon as they 
are Enished. Found on arrival that the trains were not running 
owing to the defect in the bridge at Dudwa. There is no Tele- 
graph nearer than Mailani, to which place a telegram had yester- 
day been sent by hand for Bareilly, A reply had been hoped 
for, but none came. 

January 18th.—Waiting at Sonaripur. A train might 
appear at any time without warning, but did not do so. This 
will interfere with the Punjab tour, 

January 14th.—Marched to Dudwa, or Sohela. 7 miles, in- 
tending to march in to Mailani if necessary, but there were 


a 
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hopeful rumours -that a train would ran to-morrow, and a reply to 
my telegram also appeared promising, but no train came. 

January 15th—lLoaded ap camp realy to march if no train 
arrived, but it came in about 10 a. at. and went on to Sonaripar 
Depdt, returning about 2 p. m, to take us on to Mailani where we 
eaught the 430 train for Bareilly. : 
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Mechanical Tests of Pyinma Wood. 


Report sy Prorgssor W. C0. Unwin, F. R. 8. 
The plank dealt, with, which was about 2% inches thick and 


90 MECHANICAL TRSTS OF PYINMA WOOD. 


rather exceptionally dry (as the wetness test sh is deseri 

the timber of Lngeratremin Hos Iegines or Poca Te cones 

of the waod ja brown or light waste 2" The colour 

Tho eee eeighing 5993 grains, wus tested for density. 
@ specific gravity was 0669 and the heaviness 41°77 Ibs, per 

cubic foot. 

Some shavings dried in an oven at abont 180° ’. for eleven 
hours showed the amount of moisinre in the timber to he 13°77 
per cent reckoned on the weight of the dry wood, 

Shearing Test.—Two testa were made : (a) with shearing 
plane about paralled to the annual rings, (5) with the shear- 
mg plane about at right angles to the annual rings. 

‘a) Block 69. 
Dimensions, 1°985 by 2036 inches. 
Area sheared, 3939 sq. inches. 
Shearing load, 3,588 1h 
Shearing stress, $10°8 Ib, per sq. inch -= 0407 tons 
per sq. inch, 
(5) Block 69d. . 
Dimensions, 1985 by 1980 inches. 
Area sheared, 8930 sq. inches 
Shearing load, 2,349 Ib. 
Shearing stress, 597-7 lb per sq. inch = 0:267 tons 
per sq. inch, 
Mean shearing resistance, 754 lb. or 0°387 tons per 
sq. inch, 

Transverse Test—Two testa were made with rectangular 
bars on a span of 45 inches.— 

Bar 69a.—— Width, 3°503 inches Bar 69b,—Wiith, 3629 inches 
Depth, 2592, Depth, 2607 ,, 


Deflections, in inches. 


Load ot contre, Toad st centre. 
in pounds a ore in pounds 
600, 9b. 
0 sie ss 2,000 
250 0-085, 07108 2,250 
500 O70 | 0-212 | 2.500 
750 es 0-286 | 3,000 
1,000 S] 9962 | 0368 | 3.500 
1,250 te O-4nl 3,960 - 
1,500 “| 0520 | 0526 | 4,000 1 
1,750 a 0572 | 4,308 sae [LOD 
a Seno 


Both Bara broke by tension, 


BURMESE TURPENTING, Qi 


The following are the results reduced :-— 


Co-officient of Trans. Co-efficient of 
% verse Strength. | nange of Stross, in| Hinsticity. 

oat Po ae pounds eae DareREd 
Pounds, | Tons, Lb. par/Tons per 

| 0g. ia. | eqs ba. 

698 we | 11,855 5.07 0 to 2,000 1,312,500, 585-8 
69b we | 12,087 537 0 to 2,500 1,125,400] 502-4 
Mean. | 11,095 52 a leis,939 | 5441 


Compression Test.—I'wo tests were made :— 
Block 69e ~.Dimensions, 2452 by 2-499 inches. 
Height, 6-55 inches, 
Area crushed, 6°128 sq inches. 
Crushing load, 16°91 tons. ; 
Ornshing stress, 2°759 tons per sq. inch. 
Block 69f—Dimensions, 2418 by 2-490 inches. 
Height, 6:50 inches 
Area crushed, 6°020 sq. inches. 
Crushing load, 16°68 tons. 
Crushing stress, 2°765 tons per sq. inch. 
Both specimens broke fairly by shearing, The mean crush- 
ing resistance is 2°762 tons per sq. inch 
Considering that the wood is not very heavy, its strength 
ia good, 


11th November, 1896. 
(Annual Report of Imperial Institute 1896-97.) 


Preliminary Report on two Burmese Turpentines. 
By Prornssor Henry BE, Armetrona. FR. 8, &e. 


Large samples of Pinus kkasya and Pinus Merkusit have 
been received by me through the kind offices of the Imperial 
Institute, and the following are the results arrived at by their 
preliminary examination :— 

The crude turpentine from /inus khasya was a grey, thick 
pasty masa, containing a quantity of small pieces of wood. That 
from Pinus Merkusit was more flvid and cleaner in appearance. 

By distilling with steam, I separated about 13/100ths of its 
weight of oil from the Pinus khasya turpentine, and nearly 
19/100ths from the Pinus Merkusii turpentine On a previous 
gccasion, I obtgined nearly 27 per cent. of gil from a sample 
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of the first-named turpentine, I imagine that the present sup~ 
ply of turpentine was collected under less favourable conditions, 
and that some oil was lost by evaporation in the case of the sample 
now under examination. 

The orixinal turpentine and the distilled oil in each case 
have a very slight but agreeable odour, which is even less pro 
nounced than that of French turpentine and distinctly charac- 
teristic although indescribable. The two oils are very similar 
in this respect. 

Tam satisfied that the oil from Pinus khasya is identical with 
that which I received from the Colonial and Indian Exhibition 
and examined several years ago, and which | was then led to 
believe cume from the same tree. 

The examination of oils of this description, with a view to 
determine their precise composition, is a matter of great difficulty, 
and we are but beginning to discover methods, From the experi- 
ments I have been able to make thus far, [ am satisfied that 
the oil from Pinus khasya is strictly comparable with French 
oil of turpentine, thus confirming the opinion 1 arrived at several 
years ago, 

The oil from Pinus Merkusii is very similar to that from 
Pinus khasya. 

Liko French oil of tnrpentine, both these oils distil within 
avery narrew range of temperature, near to 155° ©, but the 
oil from Pinus khasya appears to contain a somewhat larger 
proportion of some constituent of higher boiling point. 

The two oils aro yery neurly alike in relative density, vit — 

At 20° 0. P. Khasya, P, Merkusit 
y “8627 8610 

They both turn the ray of polarised light to the right, the 
fo-called specific rotatory power being,— 7 

P. bhasya P. Merkeusit_ 
; $5628 - S145 
The rotatory power of French turpentine is practically always 
about 36". Moreover, the Pinus khasya oil now examined 
agrees with that I previously obtained from British Burma in 
this respect. 

Pine cally, French oil of turpentine and that from Pinus 
khasya exactly correspond in properties. The difference between 
the oils from the two Burmese turpentines is of such a kind as 
to be of no practical consequence—they are essentially similar, 
and the light difference is due to the presence, in one or the 
other, of some sabstance hesides the chief constituent, ‘ 

Tam at present inclined to think that ihe oil from Pinus 
Merkusii may be the more uniform. It will be my. endeavour 
to thoroughly examine the two oils in comparison with French 
turpentine, and, df possible, to discover their exagt nature, 
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Meanwhile, I may say that both oils are of the highest qnal- 
ity, and that I believe they would serve every purpose for which 
oil of turpentine (French or American) is used. They even 
compare favourably with the French oil, which is the bighest 
qeality in the markot, 

he resin left on distilling off the oil would also, I believe,’ 
be available for all purposes for which ordinary resin is use J. 

There is no reason, | venture to think, why India should not 
obtain whatever turpentine is required from native sources, if the 
industry can be developed and the cost of carriiga be not too 

reat. 
. I hope later on to submit a more detailed report, if 1 should 
be successful in devising methods of separating the constituents 
of the oils; and, in any cuso, to obtain results of considerable 
scientific interest which may throw light on the, at present, ob- 
gcure relationship between the various oils of the turpentine class,’ 


11th March, 1896, 
(Annual Report of Imperial Institute 1896-97) — 


Review of Forest Administration in British India 
for the year, 1895-96 


BY B. RIBBENTROP ©. 1. H, INSPECTOR-GENERAL OF FORESTS. 


Our usual yearly account of the Inspector-General’s summary 
comes unfortunately rather late, but in spite of its lateness we 
think there is much that is important to record. 

Area, During the year 1,544 square miles were added in 
the Bengal Presidency, 1,086 in Madras, and 199 in Bombay. 
There were 618 square miles of exclusions chiefly in the Central 
Provinces, so that the total area of Reserved Forest at the 
end of 1895-96 (June 30th) stood at 76,482 square miles. The 
area of Protected forest was 8,347 square miles and that of 
Tnclassed forest 27,682 square miles, making a total of 112,511 
square miles of all categories. 

Forest Settlement was carried on more briskly during the 
year, especially in the Punjab, Burma and Madras, but in most 
provinces the work is nearly completed, 

The Forest Survey continues to shew good work and the 
usual map recording progress is appended to the Review, the red 
patches on which shew the work of the year. The area surveyed 
was 5,677 square miles and the total now completed is 89,097 
square miles. On the Subject of Working Plans, Mr. Ribbentrop . 
anys i— 


b4 Fokus Abmintsrration is brrtisit LybiA 


“Of the total area under the control of the Forest Depart- 
‘ment, which at the close of the year stood at 78,474 square 
‘miles, working-pluns were actually in force over an area of 
£10,670 square miles, or 14 per cent. of the whole. Moreover, 
‘for a further area of more than 15,000 square miles, working- 
‘plans were under preparation, so that it is evident that the next 
“few years will largely increase the area of forests worked under 
‘carefully considered’ plans of working, During the year under 
‘review, 15 working-plans, dealing with an area of 1,495 square 
‘miles, were sanctioned by Local Governments, raising the 
*total number of plans in force from 50 to 64, whilst 11 plans, 
‘dealing with 1,670 square miles, were submitted to the Inspec- 
*tor-General of Forests for his professional opinion, 

‘The North-Western Provinees and Oudh continue to hold 
‘the foremost place in this branch of acministration, showing an 
‘area of 5@ per cent. of the total brought under sanctioned work- 
“jng, whilst important plans for some 1,900 square miles, were 
‘either completed or nearing completion at the close of the yeur. 
‘Excellent progress has also been made in the Southern Circle 
‘of the Central Provinces. In Madras and Bombay the control 
‘of working-pluns does not lie with the Government of India, and 
‘it is not known how tar the plans referred to in the reports and 
*forms have been sanctioned by the Government. But it would 
‘appear that in Madras better progress was made than in the 
‘previous year, and that in Bombay a good deal of work was 
‘done in all three Circles. The high cost of completed plans in 
‘the Kanara Division of the Southern Circle, Rs, 545. to 
‘Rs. 649 per square mile—is remarkable. In Sindh it bas been 
* yealized that the forests have in many instances been overworked, 
‘and the long delayed formation of a working-plan division is 
“a most satisfaciory step.” 

Communications and Buildings. The following account will 
be read with interest, and especially the part relating to forest 
tramways. It is not clear whether it has been sufBoiently consi- 
dered in the calculations, which are in some cases against the 
use of the tramway, that the use of carts is in some of the localities 
nearly impossible, that very often the number of available carts 
is very small compared with that reqnired ; and that it may often 
happen that if carts were used, much more expensive roads would 
have to be made. Thus, in Stribarikota, the soil is a deep loose 
aund most difficult for carts; there are no, or almost no roads, 
and the forest being nearly quite separated by water from the 
agricultural country, carts would be difficult to procure in num- 
bers sufficient fur the carriage of the wood, 

Again, in Cuddapah (Ballipalle ?) and in the Anamalais the 
country is difficult, and road work would be expensive if tracks 
suitable fur the carriage of heavy loads had to be made. In the 
Casuarina pluntations of Nellore, the use of carts would be almost 
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impossible, and like Striharikota, the soil is a loose sand, Another 
year we may hope to have a paragraph devoted to wire tram- 
ways: in our opinion wire is the method of transit of the future, 
only we must get the latest improved arrangements from Europa 
or America instead of pntting up more or less rough appliances 
as has sometimes been done. We believe that wire is much used 
in Ceylon and it is certainly used on the Nilgiri Coffee estates: it 
ought to be excellent for forest works, especially if the gradients 
can be managed so as not to be too steap. 

“On the construction and up-keep of communications o total 
‘expenditure of Rs. 143,300 was incurred, of which Rs. 51,100 
‘ were spent on new roads, Only in Bengal, the North-Western 
*Provinces and Oudh, and in Madras were important new road~ 
‘works undertaken, expenditore in the remaining provinces being 
‘but small. Rupees $2,700 were spent on repairs to existing 
‘roads, the heaviest expenditure being, as usual, in the North- 
‘Western Provinces and Oudh (Rs. 43,000), where extensive 
“annual repairs to the roads are required, without which produce 
‘cannot be brought out of the forests. The construction of tram~ 
‘ways for the carriage of produce from the forests to the markets 
‘has not been developed to any great extent, there being at 
‘present only some 32 miles of such lines, of which only 28 
‘miles have been laid. Moreover, where such works have been 
“constructed, they havo not always proved commercially suc- 
‘cessful as compared with the ordinary means of transport obtain- 
‘able locally. Thus, in Madras, the Anamalai tramway in the 
«South Coimbatore District, which has been kept up since 
* 1889-90, is calculated to have resulted in a net loss to Govern- 
«ment of Ws. 22,000. ‘The cost of carriage by the tramway is 
*Re, 1-6-1 per ton per mile, whilst by carts it is estimated to he 
* Re, 1-0-8 per ton per mile. The capital on which depreciation 
‘and interest is yeurly deducted would, however, seem to include 7 
“miles of tramway, of which 4 miles only are at present lsid, and 
‘it is probable that when the lead is longer the tramway will 
“show a piofit. Similarly, in the case of the Cuddapah tramway, 
‘the working of which still shows a slight loss, out of 3 miles of 
‘lino purchased only 1} mile seem to have heen laid. 

“The Casuarina Plantation Range tramway in Nellore has, 
‘on the other hand, proved a complete success doring the 11 
‘years in which it bas been working, and the net profit to 
‘Government during this period is estimated to have been Rs, 
«28,600. In Changa Manga, where a tramway 4 miles in length 
‘has been working for some 17 years, the cost of carriage of tuel 
“by tramway has been much the same as it would have been had 
“country carts, paid at prevailing rates, been employed. But the 
‘number of local carts is quite insufficient for the work, others 
«would have to be imported from elsewhere and the rates would 
‘certainly rise, 
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‘The following statement gi i 

i stat gives particulars of the f& \- 
‘ways at present working in Tnilia, and an eaalenveintr haw Bone 
made to contrast the cost of carriage per 100 maunds by the 


‘various tramways, with that by other i 
Sable in the same ‘locality — are oe 


1 2 Fy ‘ 


5 6 
‘Total length| Flo ‘of 109 
len Description, Capital ly, as 
of a mite! | Working expen. | mda. per milo 
sens: |OUR ages BOOS ae Sag teaper 10 Mda,| by other 
: SAS | permile, |) meana in 
similar 
oe) ocalition, 
Changa Manga. Ra, 
Amiles .. [18 inch} Surface level ; no Bullocks. 6,955 ) Re. 0-14-83 (In- | Re, 0-10-11. 
preparation "re cludes interest 
quired for laying.) at 4 per cent. 
tram, the direcs ‘on capital out. 
tion of which is My, estimated 
changed as re jue of went 
quired, and tear and 
working eX- 
ponses). 
Andamans. 
ites .. [2 feot [Stoel 18 tos, per, Mangal Inbour | 9,822 (Re, LOL (a |cavt tranaport 
malt ier por Mand draft ‘clades depre: | pays on] 
animals. ciation on cost | where amaail 


of rail material | quantities of 
at 10 per cent). | timber ‘aro to 


be brought 
from scatt 
ed fellings, 
Briharikoia. 
i a» | 2 feet Stool, 14 Ybs. por Manual labour,} 4,205 | Be. A010 (in. | Re. 1-0-5. 
ei yard, with steal ‘oludes interest 
corrugated sleep-| ‘on capital at, 4 
ere and wrought per cont. and é 
stock chairs per cent, for 
riveted on full ‘woar aud tear). 
width of sleop- 


ort, 


Kottapatam Casuarina Plantation, 


Arties «| 2 foot | Btecl, 14 tbs, per | Bullocks, 10,489 | (a)Re, 1-10-0 (in 
‘yard, with. stool ‘cludes interost 
Gorrigated alee on capital at 4 
era and wrough per eent. and6 
atoal chairs per cent, for 
riveted on full swear and tear).| 

‘aldth of sleep: 

‘ers. 
Anamalat, 
Hea (4| 2foot | Steal, 14 Ybs. per | Manual labour. 5,261 | Ra. 1-4-10 (in- | Re. 5-1-5, 

Pong! ‘yard, with steel aludes interest 
8 forlongs orrignted sleep ‘on enpital at 4 
only ink mand wrought ‘eont.and 6 

chairs 

rated on. full 


width of sleeper 
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pei 
F i 1 
‘Total longth| Deseription, Capital lr ortcing expen-| Mue. ‘per'mile 
of — | Gange) and | | Motive-power. | 829 lees per 100 Nats. by otter, 
tramway. weight of raila Rie, | Pormile, "| menne in 
localities, 
Cuddapak, 
sotiag| 2 feet stan 10 Ibe, por Manual Ibonr.| .. |) Rs 488 tn] Be, 040, by 
(only Ih yard, ‘eludoa intorest | double buf 
mile per: on capital out: | Lock eaxt, 
ree ca * 
laid, the 
remalnder 
fa used for 
Vinee’ 
quired 
tempora- 
tly. 
— 


The above tramway material waa obtained either through the India Offies, Messrs, King, 
King & Co, Bombay, or from Messrs. John Fowler & Co,, Leeda, whose agents in Calentts 
2 office ut No 89, Clive Street. 


) Comparatively high rte dus to greater expense of working tramway in hilly country. 
(8) Information not available ae to the comparatively igh cost of working. Doubt ia 
‘expressed if tore will be sufficient material or mufficionr steady demand to make the line pay. 


Fire Protection.—The yeur was rather a bad one and 
many serious fires took place. Still, on the whole, the results 
wore good, for out of 30,681 sq. miles attempted, 27,909 were 
protected successfully ; that is, 89 por cent of the area was 
barnt. The cost of protection came to about 2 pies per acre. 
On the causes of fire Mr. Ribbentrop remarks :— 

“In the Bengal Presidency, 1,187 conflagrations occurring 
‘in fire-protected forests were attributed to intentional firing. 
‘In the large majority of cases this was not, it may be assumed, 
‘done with malicious intent, but in order to obtain new grass 
‘for purposes of shikar or throngh mere carelessness. It is 
‘astonishing how difficult itis to impress upon the uneducated 
‘native mind the amount of damage that is done by setting 
‘light to a forest, They will not realize it, and it requires 
‘time and patience and help from the Revenue authorities to 
‘educate the natives in this respect and to eradicate inherited 

habits ; but it is evident from the constant increase of the 
areas which in most provinces escape being burnt without spe- 
cial means of protection, that considerable progress has been 
made in teaching the necessary respect for forest property. 


Exemplury punishments are needed only where malice has 
‘been proved.” 


Grazing.—An interesting table gives the areas open and 
closed during the year, from which we gather that of all classes of 
forests, totalling 112,511 square miles, 83,316 were closed to all 
animals and 38,419 to browsing animals only. ‘Tne Inapector- 
General explains how extremely liberal is the Government 
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policy as regards grazing, in a table, which show: i 
Rs. 15,04,000 wore realized for grazing during mt Bay 
nearly as mach, viz., Itz. 14,80,000 were foregone. 3 

Reproduction. The following are Mr, Ribbentrop's remarks 
on this subject. His remarks are followed by a note on the fire 
question in Burma which is too long to reproduce here but 
esorves a place to itself which we hope to give it Inter. 
aay Dar working: tlane prove that considerable attention is 
ae 0 the application of correct: | sylvicultural principles to 
‘our Indian forests. The progress in this direction has been 
«Band, and the treattient under which the principal timher- 
: producing species most successfully reproduce themselves is now 
generally understood. The majority of officers in the high grades, 
: and many of those who were educated at the Dehra Forest School 
‘ ocenpy themselves with the study and solution of sylvicultural 

problems to an axtent quite unknown not so very many years 

‘ago, when these studies were, so to say, the monopoly of 
‘a few officers in each Province, This growing interest in 
* sylvicultural problems, the more general and more scientific 
‘applications of the principles taught to our officers during 
‘their technical training may be ascribed to three main causes. 

‘In the first instance there has been a considerable inerense 
‘in the numerical strength of Divisonal Officers, and in the 
‘ proportion of technically-trained men amongat them. 

*The next reason is the great improvement which has 
‘taken place both nimerically and in general efficiency in the 
“India-trained staff, more especially in the Provincial and 
“Ranger services. ‘This naturally bas its effect. on the lower 
‘gubordinate class, and the Divisional Officer is less a sluve 
‘of close supervision over the executive carrying out of svlvi- 
‘cultural operations than he used to be, at a timo not so far 
“back, when he had to personally snpervise each thinning, and 
‘the marking-out of each improvement or regeneration felling. 

‘The third and by no means tho least important canse is 
“found in the preparation of working plans and the prosent 
“centralization of thoir criticism and control. Bach of such 
* plans, or at least groups, which refer to forests of a similar 
‘character, contain sylvicultural problems and proposals to 
‘solve them by practical application of sound sylvicultural 
‘ principles. No doubt sooner or later the valuable information 
“now scattered through many volumes will result in mono- 
“graphs on the treatment of special distinct classes of forests. 
th the meantime we may weil be satisfied with the general 
‘progress made in the study of Indian sylviculture and its 
* practical application, and especially with the general inter st 
‘taken in this, the Forester’s most important duty ; for 
‘thoagh we havo learned much there jsstill much more to learn. 

Nataral reproduction is so gradual and so few exceptional 
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‘incidents occur, that it serves no practical purpose to record 
‘ progress from year to year. Tho two main conditions which 
‘arc necessary to obtain a sutisfatory reproduction are a per- 
‘manent protection from fire and from grazing whilst reprodne- 
‘tion is actually in progress.” 

Outturn.-—The total outturn of the forests in the whole of 
British India for 1895-96 was 


Government. Purchasers, 
Timber c. ft. 6,226.099 40,194,745 
Fuel c. ft. ae 18,264,220 80,768,705 
Bamboos No. 1,092,111 1,.29,461,778 
Minor Produce Rs. 1,20,529 33,66.978 


In addition to the above, produce, etc, of the following 
value was given away free: 


Bs, 
Timber ses 3,09,620 
Fuel a 11,10,850 
Bamboos and 1.04.020 


Minor Produce... 2.99, 560 
Grasa and Grazing 16,47,100 


Total a 86,00,650 

Finanee.~-The gross revenue of the year was Rs, 1.70,99,880; 
the net revenue Rs, 77,66,770 which amounts to 45.4 per cent, 
of the grors revenue, a Jitie larger than in 1894-95 and to Rs. 69 
fier rape inile of land under forest control, 

The value of produce given away free was Rs. 36,00,650 as 
before atated so thut the net results of the year were 


Actual net revenue es see 77,66 770 
Free grants and rights ... . 36.00.8650 
1,18,67,420 


Mr. Ribbentrop very properly remarks that “ these facts show 
‘the great value of the Government forest estuter, apart from 
‘the revenue realized from them, in supplying the needs of the 
‘surrounding population. ” 

And yet no account is taken of the indirect advaniage to 
the country in having an assured tres or cheap supply of the 
material which it requires for everyday use. Many foresis are 
worked at only a very slight profit indeed to the Government, 
but a vory large indirect advansage to the governed. We should 
like to see a step further taken and the advantages which the 
population living near the forests possesses, extended to that which 
has no forest near al hand. If the ‘fuel and fodder’ scheme 
proposed by Dr. Voelcker were extended to the large ares of 
those provinces whose foresiy ure in large Blocks only, on their’ 
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outskirts, we might hope that the result would eventually be the 
restoration to the land of the immense quantity of manure now 
used as fuel, 

Experiments.—we reproduce the following extracts on the 
resin industry and the india rubber plantations : 

“An attempt was made to extend the resin works, which 
‘have proved entirely successful in the bill forests of the Jaunsar 
‘Division, to the “(chir” trees grown in the Sabarunpur Division. 
‘The amount of resin yielded by these trees growing somewhat 
‘out of their natural habitat was found to be so emall that the 
‘attempt was abandoned. The comparative absence of resin in 
‘trees of the same species, which produce an abundance at higher 
‘elovations close by, is a fact worthy of notice. Further experi- 
‘ments will be carried ont in regard to this and will also be un- 
‘dertaken in order to ascertain the comparative yield of the 
‘rubber-trees in different localities. Without such precautions 
‘large sums of money may be frittered away. 

‘The Charduar rubber plantation in Assam was enlarged 
‘by a few acres only. It covers an area of 2,165 acres, and has 
‘been a complete success go far as the propagation of the rubber- 
‘tree (Hieus elastica) is concerned. 

‘The best method of propagation has been found to be by 
‘raising plants from seed in nurseries, where they are transplanted 
“two or three times and kept until they are some 12 feet high. 
‘They are then planted out in mounds and are high enough to 
‘be out of the reach of deer, which destroy small young seed- 
‘lings. Rubber-trees may also be raised from enttings, but so far 
‘the information at present available tends to show that the 
‘plants thus raised are not so hardy, and that they do not throw 
‘down aérial roots nearly so quickly as the plants raised from 

seed, and that consequently they iake much longer ta develap 
‘and at any given age yield less rubber. 

‘Experiments have also been made of planting ont the young 
‘rubber in the forks of trees, a method which has the advantage 
‘of ut once placing Uwin oat of die reach of their greut enemies, 
‘elephants and deer, and of giving them the necessary light over~ 
‘head without the necessity of making extensive and expensive 
“eleavances in the evergreen forests. These experiments have 
‘usually failed, principally, it is thought, because too often the 

plants were placed in the forks of sound trees. In many cases 
sufficient nourishment was provided to keep them alive, but no 
inducement was offered to establish a connection with the soil. It 
ig a matter of regret that the experiment was abandoned and that 
the forest was cleared for 4 regnlar extension of the plantation, 
instead of trying to induce the plants established in the forks of 
trees to connect themselves with the soil. Further experiments 
“seem desirable in this direction. The young plants should, how- 
‘ever,be placed in unsound or girdled trees, or some device, such 


FORRST ADMINISTRAION IN BRITISH INDIA. 101 


‘as hollow bamboos filled with vegetable mould should be 
‘ arranged, so as to enable the rabber roots to develop and reach the 
‘ground, Once they have done this their subsequent sutisfactory 
‘ growth is assured, and itis evident that this method, merely neces- 
‘sitating the killing ont of a few practically valueless trees, must 
‘be infinitely cheaper than opening out belts in the evergreen forests 
‘and the clearing thereof for several years, the building of mounds, 
‘and the raising of large plants. It has been estimated that, with the 
‘experience gained from past experiments and failures, it is pos- 
‘sible to plant up an acre with rubber raised from seed at cost 
“not exceeding Rs 40 per acre; and this may be much less if 
* grass land is operated upon. 

“Fifty rubber-trees, planted out in 1874, bad in 1895, at 
‘the age of 21 years, an average height of 78 feet and an aver- 
‘age girth of 18 feet at the base, Trees 15 years old were found 
‘to have an average heisht of 64 feet with a girth of 9 feet, 
‘It remains, however, to be proved whether the plantation will 
‘ prove a financial success or not. 

‘Exports of Forest-Produce.—The following table gives the 
‘amounts and value of various articles exported from India during 
‘the year :— 


a 


QuaNtrTy IN TONS OF | VALUATION AT PORT 
2OownjINTHR CASE | OF RTODMENT IN 
op Teak CUBIC TONS. 1895-98, 
ARTIOLES OF FOREST-PRoDUCE, | ~ 
|Average off 
ieee" ln 1895-96, Total, | Per ton. 
1894-95 
Re. Be. 
Caoatchous 473 352] 9,091,358, 2,816 
Button 1,375 1,948 | 38,29,890| 1,863 
Shell Ma 5,508 8,134 |1,46,31,468) 1,798 
Stick and other kinds 76 53, 75,854, 1,804 
Lac-dye aa 9 1,705, 2.293. 
Sandal-wood, ebony and other Informationjnot avail: 
ornamental woods, able P 9,37,759 
Cutch and gambier ... 9,250 9,186 | 37,98, 108 413 
Myrabolams a 41,672 | 60,001 | 40,45,598 81 
Teak ue 50,361 | 63,516 | 67,09,744 108 
Cardamoms ne ks 123, 63; 1,985,744] 3,107 
Totsl in 1895-96... or 133,258 /8,50,15,022; . 
vy 1804-05 11) Re 134,028 |2,93,98,186] |. 
Difference in 1895-06... ES 770 |456,16,836) 
———— 
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The Inspector-General notes that the past ten years have 
seen the exports of forest produce more than doubled in value 
as is shown by the following comparison :-— 

Value of exports in 1855-56 ae Ra. 1,71,00,000 

Ditto 1895-96 on » 8,50,00,000 

Lducation — Lt is noted that 11 officers joined the Department 
during the year from Coopers Hill ; and that there were 83 
students ac Dehra Dun. 

We will new conclude by quoting Mr. Ribbentrop’s remarks 
on the Forest Administration in native State We regret, as 
last year, to see ‘Travancore omitted from reference, also Hyder- 
abad, Kolhapur, Mehurbbanj and others which have com- 
menced forest conservancy. It would surely not be difficult 
to obtain information regarding these, even though the States 
do not issue printed Annual Reports. 

“Copies of the Forest Administration Reports were received 
‘from the Mysore, Kashmir, Jodhpore, and Jeypore Native States. 
‘In Mysore, Mr. L. Ricketls, who retired towards the end of 
£185, was replaced by Colonel Camipbell-Walker. Owing main- 
‘ly to a slackness in demand for candal-wcod, the forest revenue 
‘in this State decreased slightly as compared with the results of 
* 1894-95, but, on the other hand, the area of the “State Forests” 
‘was increased by 141 square miles; while a commencement 
‘was made toward systematic management by sta:ting ennmera- 
‘tion of sandal trees in all the districts. It is observed that the 
‘question of forming further considerable areas into “ Reserves” 
‘and “State Forests” is being considered by the Durbar, that 
‘some little progress was made in preliminary surveys of reserv- 
‘ed areas, but that a large amonnt of work still remains to be 
‘carried out as regards demarcation and forest-settlements before 
‘ony great progress can be made in the preparation of work- 
‘ing-plans. 

‘In Kashmir the net revenue rose from Rs. 3,389,000 to 
“Rs, 5,836,360, this large increase being due to an extension in the 
‘departmental sleeper works, Excellent progress has also been 
*made in the estimation of forest areas, in demarcation and in 
‘boundary surveys, and the Government of India view with 
‘satisfaction the great advance made in the management of 
‘the forests during the past five years of Mr. McDonell’s admin- 
‘istration. At the same time it is trusted that the importance 
‘of taking measures to ascertain the permanent possibility of theea 
‘very valnable deodar forests will not he lost sight of. 

‘The forest administration in Jeypore and Jodhpore con- 
‘tinnes to be satisfactorily carried out, though the number of 
‘browsers shown as grazing in the open forests in Jeypore seems 
‘to be somewhat excessive, as the figures given in Forms Nos. 
‘64 and 55 show that 78,000 acres of forest were grazed over 
‘by 153,082 of these animals, Concerning forest conservancy 


DIstRICT GARDENS, CENTRAL PROVINOES, REPORT 1896-97, 108 


in States that do no not issue printed Administration Reports, 
‘it is to be noticed that Mr, Thompson, lately Conservator of 
‘Forests in the Central Provinces, has been appointed to the 
‘charge of the Sirmur State forests, and that the preparation of 
‘simple working-schemes for the numerous smuil States sur 
rounding Simla has been commenced.” 


i 
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V BHIRAR AND TRAVEL. 


The Hill route from Mussoorie to Simla. 


I have becasionally seen in the “ Pioneer,” and I think 
other papers,’ enquiries about this route, which is, or should be, 
a fuvourite one with officers on their way to or retarning from 
Simla who wish to see a little of the Hill country and do 
alittle eiskaxt on the way. It is strange that a ronte formerly 
sa much frequented should of late have fallen so much into disuse 
and that Timenttion should be found by those who wish 
ta know what aceommodation there is along it. In Newman's 
“Railway Gujde ” there is, or used to be, an itinerary which 
is misleading! and to a great extent wrong. As, therefore, I 
made the jodrney in the spring of 1895 and as I am well ac- 
quainted with tha eastern part of the country traversed, I think 
it may be not uninteresting to put on record a few notes on 
the subject. | 

The way to Mussoorie is well known, travellers leave the 
train at Saharanpur, travel by tonga or dak ghari to Rajpur above 
Dehra Dim and aseend thence riding, or in jhampans, to Mussoo~ 
rie, From Mussoorie to Chakrata, there is an excellent bridle 
road, which Jeaves the Mall a little to the East of the Char- 
leville Hotel; and descends first through pretty wools of oak, 
rhododendrow, laurels, etc, and then through fields or patches of 
serub foreat to (8 m.), the District Road Bungalow of Sainjni. 
There is no Khansamah, so that travellers (who must previously 
obtain permission from the Superintendent of the Din) must have 
their own servants and supplies. Thence the road descends, partly 
through enltivated lands, partly throngh forest of deciduous plains 
trees, to the' suspension bridge over the Jumna. The valley is 
very hot ahd between March and November it is advisable 
to cross it either early in the morning or late in the evening. 
From the Jumna the road ascends for about 14 mile to the 
Dak Bungalow at Lakhwar (16 miles from Mussoorie) where 
there is a Khansamah who supplies food when required, The 
village of Lakhwar is interesting as an excellent specimen of hill 
architecture. There is a picturesque temple with a flagged court- 
yard. Afr Lakhiwar, the road rises gradually round the some- 
what bare slopes of a mountain overlooking the Jumna, to a 
District Road Bungalow at Nagthat, where 2 magnificent view 
of the Snowy Range is obtainable in clear weather. The bungalow 
is good and can be occupied, with permission of the Superin- 
tendent of the Duin, by travellers who have their own servants 
and provisions, After Nagthat, the road rises again through 
woods of pullarded oak and rhododendron to the excellent and 
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pretty little Dak Bungalow at Chauranipani (11 miles from 
Lakhwar), This bungalow, where there is a Khansama and sup 
plies are available, lies high up, at an elevation of about 7,500 
feet and has a fine view, though the Snowy Range is not so 
well scen as it is from Nagthat From Chauranipani the road 
goes level for x while through oak forest, then deseends for 
some distance and after rounding several spurs more or lass at 
a level, rises steeply Jover very hare stecp hill sides to the erest 
of the ridge on whith Chakrata is situated, descending again 
to the point (called | Charing Cross) where’ the bridle path 
from Kalsi joins it ‘and a short distance further to the Dak 
Bungalow (Khansam4 and supplies) the very first house in the 
station, 11 miles from) Chanranipani. Thus, travellers who use the 
Dak Bungalows will tharch (1) Mussoorie to Lakhwar 16 m. 
(2) Lakhwar to ChauranijJL m 
I (3) Chaurani to Chakrata 11m, 
while those who profer it, and have their own camp arrange. 


ments, cam travel =|. (1) Mussoorie to Sainjni sm, 
(2) Sainjni to Nagthat 13 m. 


(3) Nagthat to Chakrata 17 m, 
Travellers who slart from Mussoorio can obiain baggage mules 
or coolies from the bazar chaudhri, to go the whole distance. 
The Military Cantonment of Chakrata lies on a long ridge 
aod the distance frole the Dak Bungalow at one end to the 
beginning of the Dooban ascent or Morrow's Neck at the other, 
is about 2 miles. CRakrata is also reached direct from Saha- 
ranpar by the fine ntilitary cart roud (70 miles) the stopping 
laces on the way belng the following, only one being a regular 


ak Bungalow. 
J Miles 
Isia 


Saharanpur to 12 Canal Bungalow 
Mily. Works Bungalow, 


‘i 
Kalsia to Badshahibagh 10 ” s 7 
Badshahibagh to Fatehpur 12 do, 
Fatehpur to Tilwari (Kalsi) 10 do. and 

{ Dak Bungalow 

Tilwari to Saia 10 Mily. Works Bungalow. 
Saia to Korwa 8 do. 
Korwa_ to Chakra 8 Dak Bungalow 


From Saia, however, there is the bridle path already men- 
tioned which shortens the route by some 5 miles. 

The road from Chakrata on to Simla is practically divided 
into three sections (1) from Chakrata through the British terri- 
tory of Jaunsar-Bawar! across the Tons to the boundary of 
the Simla Hill States jurisdiction ; (2) through the Hill States 
to Fagu on the great Simla-Tibet road, and (3) thence into 
Simla. In the first section, the traveller must either camp or nee 
the Forest Department Rest-houses ; in the second he has no, 
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alternative but to camp, for the rest-houses, if ever they existed, 
have disappeared ; and in the third itis only one long march 
from the excellent and large Dak Bungalow at Faga into Simla, 
In the first section, carriage is only obtainable from the villages 
with the help of the Forest Officars, or, still better, with the 
assistance of a revenue peon obtained throngh the Assistant 
Magistrate at Chakrata who is also the Cantonment Magistrate of 
the Station. Indeed, all travellers, whether starting from Chakrata, 
or entering the District from the West, are strongly recommended 
to write to the Cantonment Magistrate and obtain from him the 
necessary “ parwanas” and, if possible, the services of a peon, 
Otherwise, they may be delayed, as coolies will not ordinarily po 
more than ona march and cannot be obliged to do more. 
Travallers are also strongly advised to pay their coolies personally 
and, if possihle, separately, and not to make their dishursaments 
throngh their servants, for the hill-men will not put up with 
any levy of “dusturi” and will make complaints if not fol'y 
and correctly paid. In the second and third sections, there 
are regular halting places and at each of these there is a 
Chandhri who is expected to provide carriage to the next, 
at fixed tariff rates, but as long notice as possible has to be 
given him to prevent delay. 

For the journey through Jaunsar, in former years, the 
old Simla road was the regular route, This road, which is 
still open, though very sieep and very rough in places, leaves 
the present remular road at Deoban (5 m. from the Chakrata 
Dak Bungalow) descends from thence into the Binalgadh and 
climbs again to (2) Bandrauli, then follows the Tons river but 
high above it, till it falls to (8) Dharagadh, and thence, after 
crossing a high spur (Kanda village) descends to the Tona and 
follows it to (4) Tiuni at the bridge, It is a hot ronte and 
not very interesting, so that the traveller is strongly advised to 
travel by the “Tons road,” a fine bridle path maintained partly 
from District, partly from Forest funds, and passing through some 
of the finest Himalayan scenery. 

On this road the regular marches are 


(1) Deoban 5 m. 

(2) Mundali 13 m. or Lokar [9 m. 
(3) Kathian 8 or 6 miles, 

(4) Tinni 12 miles, 

From Chakrata Dak Bungalow the road passes through the 
Cantonment for 3 miles and then ascends steeply, first through 
forest of onks (Querens ineana and dilatata), then along grassy 
hillsides and then again through forest of fir (Abies Smithiana 
and Webbiane) and oak (the kharshn Quercus semecarpifolia) to 
the Forest Rest house at Deohan. For the uso of this and other 
Forest Rest houses, application should ba mado previously to the 
Divisional Forest Officer at Chasrata and dates arranged with 
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him, otherwise the traveller is liable to find them occupied by for- 
est officors or by other travellers, The Deoban Rest-house is an 
old one, built about 1855, and for some time used ns a Dak 
Bungalow, then, as it was no longer required fur that purpose, it 
was taken over by the Forest Department who have enlarged 
it and who maintain it as an important Forest centre, It is 
about 9,000 feet above the sea. From both the peaks of Deoban, 
‘Chakrata View’ to the south, and ‘Snow View’ to the north, 
fine views of the Snowy Rango are obtainuble and there are 
several interesting and pretty walks and rides in the forest 
aronnd, The next march to Mundali takes the traveller along 
close to the main ridge of the water parting of the Tons and 
Jnmna rivers throngh most beantifnl seenery with lovely views, 
the finest of all being perhaps that from the Karama pass 
(9,800 feat) nt the top of the descent to Mundali, where 
there is a comfortahle forest Rest-house, It does not lie on the 
main Tons road hnt on a branch from the above-mentioned pass, 
and the main road is re-gained hy either of two alternative lower 
roads, 1f the Mundali house shonld be occupied, the Lokar hut 
on the main road a little further on, can be used instead, 
Mundali lies in one of the finest pieces of Deodar forest 
in the hills and the firs and onks close by are of enormous 
sizo and great height. From Munduli or Lokar to Kathian the 
rond winds ronnd the spurs at the head of tha Dharagadh 
valley partly throngh forest, but chiefly throngh cultivation 
or grassy pasture lands. At Kathian is anothor forest rest-house 
hidden in deodar forest but with a fine view, It lies at the 
head of the Dharmigadh valley leading into the upper Tons, 
acrors which are seen the Rikshin and Chansil ranges of 
Tehri-Garhwal. From Kathian, two roads descend to Tiuni 
at the Tons bridge (3,000 feet} ;the chief, the main road, 
and the most interesting. going down tha Dharmigadh through 
forests of long-leaved Pine to the Tons at Maindrot (a foot- 
bridge), and then down along the Tons to the bridge al- 
lowing a fine view of the meeting of waters of the Pabar 
with those of the Tons; the other, rather shorter, but narrower 
and less pretty, going over the hill and down direct to the 
bridge through a large village called Koti Bawar. Tha former 
should be taken in cold weather, the latter in the hot season, 
as it gives less of the heat of the valley. At Tiuni, a forest 
Rest- house has been reeontly completed, bnt after this point 
tents are necessary until Fagu is reached. So far, the road 
is an excellent broad bridle path, all dangerous places being 
protected by railings, but from Tiuni to Fagu the rond is not 
so good and in places is very bad, so that only a hill pony 
can be taken without risk, From Chakrata to Tiuni the road 
is quite well known, but west of the latter place it is less a9 
and itis this part for which information seems wanted, 


THE HILi, ROUTE FROM MUSSOORIK TO siMLa, 109 


The Tons is crossed by a suspension bridge and then the 
path winds round the hillside above the river tiil it meets the 
yalley of the Chandnigadh where may be seen the remains of 
an old timber sledge road which was nsed in working the 
forests of Murach at the head of the valley. 

‘Ihe road goes np the valley for about a mile and then 
crosses the river and ascends by zigzags through a fir forest 
of the Chir pine (/’inus longifolia) to the village of Natang, 
then through cultivated land to Mundhole (6,250 feet) where 
there once was a ak Bungalow. At Mundhole, forest of the Kail 
pine (Pinus eavelsa) is cntered and this forest extends all the 
way up to the pass ( Pushrar Pass) at an elevation of nearly 
8,000 feet, All this lartar part of the way, the road is the boundary 
between the Jubal State on the left and the Government lands 
of Jaunsar on the right, but after the pass, the Simla Hill 
States are entered and traversed ull the way to Simla, The road 
from Tiuni to the Pusbrar pass is fairly good, through rather 
steep in places, and those travellers who do not camp at 
Mundbole, should stop near the pass as it is a very heavy 
march for coolies or mules right through to Tikri or Butchra, 
At about 14 mile off on the right and some 400 feet higher, 
is the one-roomed forest hut of Murach with a good camping 
ground but rather far from water. Vrom here, paths go into 
the deodar forests and up the ridge towards Turoche, Dadi and 
Raiengarh. Not far from Murach is the place where, in 1870, 
Mr, Walter Henman, Assistant Conservator of Forests, was killed 
by falling over a precipice, 

After leaving Murach or a camp at the pass, the road 
desconds the bill to the stream and after crossing that stream 
ascends agin to the village of Tikri, in a ratker exposed 
position on 4 spur; and then winds down under the village 
through cultivated lands and pollarded forest to the camping 
ground at Butchra, From thence it goes on down again to a 
stream and after rounding a very bare spur, chiefly noticeable 
for its many Juphorbia bushes, finally descends to the Shallu 
river. Thence the Shaile river is followed and finally crossed 
by a rough wooden bridge and an ascent jis made to the pretty 
camping ground of Piuntra amid streams of clear water and 
villages with houses of quaint Swiss-like architecture. At the 
camping ground is the grayo of a child of a former Deput 
Commissioner of Simla. Piuntra lies at about 4,500 ft, alu- 
tude and is consequently rather warm in the hot season, but 
the neighbourhood is very pretty and attractive, 

After leaving Piantra, a descent is again made to the Shal- 
lu river, which the path follows for several miles, over flats 
and through cultivation and small patches of forest to Neoti, 
after which it ascends with a long steep ascent, through culti- 
vation or along bare rocky hillsides to Chepal where the camping 
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ground among the deodars looks down on tho picturesque 
summer palace of the Ranas of Jabal, a quaint building with 
overhanging eaves and balconies. Opposite the camp are seen 
the thick forests of the Chor mountain whose top is only too often 
wrapped in cloud. To the forest officer, the forest round Che- 
pal is interesting on account of the very fine reproduction of 
deodar, probably the result of recent measures of conservancy, 
The road, after leaving Chepal, is a steady ascent through 
forest of deodar, pines, fir and oak, but in places it.is very bad, 
more like the bed of a water course than a road that had once 
been pro erly made, On the way, a branch road is passed 
which leads off to the Chor and finally the summit is reached at 
about 9,600 fs. in forests of kharshu oak and ancient yews. 
Magnificent views are to be had here and there, but the writer 
can say but little about them for it was on this march that he 
encountered the first burst of the monsoon and was conse 
quently marching the whole day in torrents of rain and enveloped 
in cloud. Paternala, the camping ground, is but a small slo~ 
ping oasis with space for a few tents only, in a forest of silver 
fir, and unless necessary, travellers are advised to try and make 
the double march on to Daha. The road from Paternala to 
Daha follows down a long spur, for the most part above pre- 
cipitous rocks and in a forest in which tho Kail is the most 
conspicuons tree. Towards the end, after passing a sort of roadside 
shelter near a village, a steep descent leads through a beautifal 
forest of firs and oak, rich with ferns and foliage plants, to the 
camping ground at Daha. This ground is rather far from the 
village and supplies and so it is better for those with only small 
camps to obtain leave to camp in a fruit garden near the village 
among the apricot trees, Daha is in the native State of Bulsun, 
whose chief lives in a large village conspicuously visible on a 
spur below. ‘ 
On leaving Daha the road winds down the hili, partly 
though cultivated lands studded with fruit trees, partly though 
forests of pollarded oak (Quercus dilatata) remarkable for 
the oxtraordinary growth on them of the parasite Loranthus 
cordifolivs, to the village of Bagri and then more steeply to 
a river which is crossed by a good bridge, near a very pic- 
turesque old village perched on a rock in a bend of the 
stream. Here the roud rises again to another village where it 
crosses the spur and descends to the Giri river which has to 
be forded below the curious fortress-like houses of Sainj. 
To those whosa marches are short, Sainj will probably be the 
camping ground, but for those who are in a barry, it is quite 
ossible to proceed on to the fine Dik Bungalow at Fagu. 
the road follows the Giri for a while through rice fields and 
round rocky spurs and then after crossing two rivers ascends 
steeply up @ nearly bare spur to the road near Fagu. 
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From Fagu to Simla the road is well known and needs 
no special description, it is a fine road, nearly level to Mahasu, 
then descending to the Mashobra tollbar, then level round 
rocky spurs and through a tunnel to Sinjoli and then fairly 
level again into Simla. 

The marches on this last section of the way are :— 


Tiuni to Mordch 10 Miles 

Thence to Piuntra 9 ,,, Daha to Sainj 7 Miles. 
Piontra to Chepal 0 ,, Sainj to Fagu a 
Chepal to Paternala 8 ,,| Fagn to Simla 12) sy, 
Paternala to Daha 6 


” 


There are no honses to rest in, except at Fagu, so tents are 
required everywhere. The length of the whole route from 
Massoorie io Simla iy 146 miles, viz — 


Mussoorie to Chakrata 38 
Chakrata to Murach 48 
Murach to Fagu 48 
Fagu to Simla 12 

146 


The whole march is an interesting one and gives a good 
idea of the outer Himalaya, its villages, cultivation and forests. 
its rivers and rocks, The map and section appended, the 
latter the work of a traveller some years ago, Captain Richardson, 
R. A,, will help in shewing the varied nature of the country 
on the scction of the road between the Tons river and Fagu. 


J. 8, Gamsce. 


o. D. UAMBLE. 
VIL-EXTRAOTS, NOTES AND QUMRIES. 


The Indiarubber and Guttapercha Industrfes. 


As appiirp To Exxoraica, |ENGINERRING. 


Indiarubber or cacutchous, as it is sometimes called from the 
original native nams cachuchu, was described in 1736 in a comma- 
nication made to the French Academy as the inspissated juice of » 
tree growing in South America, and was not introduced into Great 
Britain until 1770, being regarded up to that timo somewhat in the 
light of curiosity having no practical value. Even then on its 
primary introduction, it was used purely and simply as @ pencil 
eraser. It was not until the year 1823, fifty years after its intro- 
duction into the Kingdom, that it was, from experiments which had 
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been made on it by Mr. Mackintosh of Glasgow, found to be of 
practionl value for iis waterproof qualities. 

It is obtained by drying the milky jnice of trees belonging to 
various vegetable families. The original supply was obtained from 
a tree of the Euphorbiaceae family kuown us Siphonia elastica, 
which is found on the Jand forming the basin of the Amazon River. 
Tt is a tall tree, attaining, as it does, a height of from forty to fifty 
feet before throwing off any branches and ultimately reaching a 
height of from eighty to a hundred feet. The trunk is not large in 
proportion to the height, being from two to two feet six inches in 
diameter. The foliage is thick and bushy. 

The milk may, in reality, be collected at any time of the year, 
but is, as a rule, tapped during the dry season, which extends 
betweon the months of Angast and February. The method of 
procedure is ag follows :— 

An incision is made in the trunk of each tree some five or six 
feet from the ground, on which, in a convenient position to catch 
and retain the exudation, are placed rough cup-shaped vessels male 
of clay. ‘These are then Jeft until the following morning, when the 
milk is collected from the cups, the quantity of course varying but 
averaging about a gill for each incision. T'resh tappings are then 
made and the operation repeated, the tree usually becoming ex- 
hausted after the fourth trial. When the milk has all been drawn 
off in this manner, the exhausted tree mast be left tora period of 
two years to recover itself hefore being tapped again, 

The milk having been collected, is poured into larger vessels, 
and the drying process, which results in the actual manafacture of 
the rubber, is commenced, 

A number of clay moulds are first made in the shape of 
bottles, &., and are then dipped in the milk and hung up to 
dry over a fire, the principal fuel of which consists of Inaja 
nuts and which gives rise to a thick greasy smoke, The first 
dipping having been dried in this manner, the process is repeat- 
ed until a thick coating of rabber has been deposited on the 
mould. ‘he oily smoke of the drying fire is responsible for the 
dark colour of the manufactured rubber. 

In India the caoutchoue is obtained from a species of tree 
known as Ficus elastica, which belongs to the family Artocar- 
pacee, It is indigenous to the forests of Assam and has a rapid 
growth, reaching a height of from eighty to a hundred feet and 
throwing out branches to a distance of seventy-five feet in all 
directions. Tho larger of these branches throw out roots at 
their extremities after the manner of the well-known banyan 
tree which, in fact, belongs to the same family. 

The tappings in this case are made in the bark of the trank at 
a point where tie roots branch ont, the latter being generally 
exposed, The oldest und largest trees are chogen for the purpose 
and may he tapped fortnightly, the average amount obtained at 
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each tapping heing forty-five pounds, In India the process of 
drying is performed naturally by the sun, and hence the lighter 
colour of the rubber, 

Previons to the discovery of the Ficus elasttea, the prin- 
cipal supply of rubber from the East was obtained from the 
Oreeola elastica, which belongs to the family Ajom nace, and 
is found in the Malay Peninsula, Sumatra, and Java. It is a 
thick trailing vine, sending out rovis from every joint and climb. 
ing the trunks of trees, ; 

_ Tho amount of caontchone contained in the original milk 
varies considerably from many causes, such as the time of year, 
age of the tree, &c, but the average quantity obtained is 45 
per cent, 

Chemically, enoutchouc isa blend of hydro-carbons, Fara- 
day's umulysis showed a porcentage of 87-2 carbon and 12-8 
hydrogen, the formula being C, 1, . The composition, however, 
varies in different samples. Its specific gravity is about 0:93, 
and its properties are elasticity, imperviousness to water, alcohols, 
acids and alkalies ; and last but not least, non-conduction of elec- 
tricity, It is, however, permeable to gases, the following table 
representing the velocities of various gases through it. 


Nitrogen... .. 1060 Marsh gas wee 2143 

Carbonic oxide «1118 Oxygen vee 2556 

Air see .. 1149 Hydrogen vs 5500 
Carbonic Acid. «  18°585 


[t is soluble in benzol, coal tar, naphtha. bisulphide of 
carbon, chloroform, oil of turpentine and other oils. 

Nov as to its preparation for commercial use, I intend to 
deal only with that section of the varions processes which is 
involved ‘in its preparation for electrical purposes. 

A very valuable properiy of Indiarubber and one which 
has been a great deal made use of in the manufacturing 
processes, is that of adhesion between two freshly ent surfaces, 

The earliest experimental treatment of this substance was 
made by Mr. Hancock who endeavoured to avail himself of 
the last mentioned property. is apparatns consisted of a 
small hand mill or hollow wooden drum in which was revolved 
a cylinder of the same meterial. The exterior surface of the 
latter and the interior of the drum were fitted with spike 
separators and sharp cutting edges. This had the effect when 
charged with rubber between the two cylinders and the inner 
one revolved, of cutting up the crude natural jumps of rubber 
jnto fine shreds, whieh, however, reunited and formed one 
homogeneous mass. 

This erule invention eventually led to the adoption of the 
“mastication” process, as it is called, for the primary prepa- 
ration of the rubber. By this process the rubber is freed from 
the impurities imparted to it by the natives during collection, 
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and is fashioned into large oblong blocks, six feet in lengtb, 
twelve to thirteen inches in width, and seven inches thick. 

There is some considerable heat evolved in tha process, 
and the robber so treated is in consequence more  snbject 
to atmospheric influence after treatment. 

After passing through the process of mastication the rubber 
has next to be purified, and this is effected by cutting it op 
into very small slices, and stirring it together in warm water 
in order to wash ont the dirt and impurities, After the first 
bath it is dvied by’ spreading it on an iron plate heated by 
means of steam. It is turned over from time to time whilst 
on this plate, in order to get rid of any adhering particles, 
and is then again subjected to the washing process, this time 
being passed between two roilers under water. These various 
cleansing processes are then rapentad until the resulting water 
shows no sign of impurities. 

Having been finally washed aud dried, it is next subjected 
to the tender mercies of a kneading machine. This consists of 
a horizontal cylinder pierced by a shaft carrying a few rows or 
transverse cars which rotate against a series of fixed teeth with 
sharp chisel edges, This machine has the effect of expelling 
any moisture or air which may be retained in tha pores, and 
also of kneadiag up the rubber inte a homogeneous muss. 
‘The rubber, during the kneading process, is usually passed through 
aseries of these machines, the last of which sometimes consists 
merely of a shaft revolving in a corrugated cylinder. 

The rabber is then subjected to hydraulic pressure, and 
is thereby converted into blocks. With this substance the max- 
imam pressare exerted during the process is maintained until 
the rubber cools, when it retains its form. 

From the blocks thus made it iscut into sheets and strips 
as occasion requires The cutting may be effected in various 
ways. One mechanical device consists of a straight steel bluse, 
which is caused to vibrate rapidly to and fro in a horizontal 
plane, the rubber block being ‘advanced to it by a leading 
screw in a similar manner to the slide rest of a lathe. The 
cutting edge is lubricated by a continnons jet of cold water 
which is directed on to it, 

We have, however, in the electrical profession, to deal 
more especially with what is known as vulcanized rubber and 
ebonite, and twill, therefore, pass on to a description of the 
processes involved in its manufacture. 

Vulcanization, in the trne sense of the term, consists in 
combining sulphur with the rubber, whereby its sphere éf 
uaefulness is greatly extended. The process was discovered 
and patented in 1843 by Mr. Hancock, and consisted in fasing 
a quantity of sulphur in an iron vessel and immersing the prre 
rubber in the aulphur until it reached saturation point, The 
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American ebonite :— 


Rubber 7 wae 2 H 
Sniper oe ee a parts by weight. 
hiting =) le Sod part 3} 
Woe. URCe. . ne. e 
Soft vulcanized Indiarubber :— 
Para Rubber"... a 75 vparts 
Sulphur mes ar a 
Lime Ss, La v Ol part af 
Whiting oo «+ 75 parts ,, 
French Chalk ae ALD Sas . 
Litharge | oui ex Ltd ee i 


We now come to the second part of the subject, viz, 
consideration of guttapercha. This rabies was ideals 
introduced into Enrope by Dr. Montgomery, ond Messrs 
D’Almeida and Sons, of Singapore, in 1843. It is, like rubber, 
the inspissated juice of a tree, Jsonandra (futta, which is found 
in Singapore, the Malay Peninsula, and all the principal islands 
of the Kastern Archipelago, It belongs to the family Sapotaceer, 
and grows to a heiglit of seventy fest, The diameter of the 
tronk, unlike that of the rabber-bearing trees, is largo in pro- 
portion being sometimes six feet. The wood of tho tree is of 
a soft and spongy natare and marked longitudinally at « point 
just below the bark by black lines which indicate the channels 
containing the juige. 

On its first introduction when the deman« was urgent, the 
plan (a very wastoful ono) adopted by tho natives for its collection 
was as follows: The trees were cut down at the root, and circular 
channels or incisions were made round the bark of the trunk at 
distances of from twelve to eighteen inches apart. From these, 
the juice exuded and was collected in any handy vessels such 
as the shells of cacoanuts. After an exposure of a few minutes 
in this manner, the juice commenced to coagulate and was then 
colleoted by hand and kneaded into lamps, The amount collected 
from each tree, in this manner, averaged fifteen pounds. The 
milk, however, is now obtained from incisions made in the bark 
of living trees and is kneaded into lumps as previously described. 
In some districts where the supply 3s large it is conveyed in 
bamboos to what is known as tho “boiling bouse” where any 
aqueous portion is driven off by heat. 

Its composition is similar to that of caoutchouc. It is a 
hydrocarbon containing ubout 90 per cent. of carbon and lo 
per cent. of hydrogen. As imported, however, it contains many 
impurities, sach as soft resin, vegetable fibre, ash, and moisture 
and is purified by extraction, the crude mass being dissolved in a 
suitable solvent, the guttapercha may then be precipitated by the 
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addition of aleohol, under the influence of which it forms as a 
milk-white deposit, 

_ In its physical properties it much resumbles caoutchouc. It 
is soluble in bisulphide of carbon and choloroform, and also with 
the aid of gentle heat in benzol and oil of turpentine, A pecu- 
liar property of guttapercha and ona which debars it to a 
certain extent from use in positions exposed to atmospheric 
influences is that of oxidation. When exposed to the air for any 
length of time its outer surface becomes brittle and resinous. 

An examination under the microscope shows a porous con- 
struction, and its specific gravity is abont 0°97 probably from 
this cause. It is vory pliable and softens with o rise of tem- 
perature ; but, within certain limits, returns to its original 
condition on cooling. 

On its reception by the manufacturers it is first subjected 
to the following puvifying process. The lumps are sliced very 
fine by a revolving dise driven by machinery and carrying a 
series of knife edges arranged after the manner of blades ina 
plane. The thin slices so produced are then immersed in a tank 
of warm water and thoronghly stirred to dissipate the impurities 
laid bare by the slicer. The guttapercha flouis on the surface of 
the water ‘and the impurities fall to the bottom. Being now 
ina somewhat soft condition owing to the warmth of the water 
bath, it is next submitted to a machine known as the “teaser” 
which resembles, in principle, the masticator used for rubber. 
This is driven at a speed of 800 revolutions per minute, and 
has the effect of tearing the gnttapercha into shreds. The latter 
fall into another water bath and ace again washed as before. They 
are then submitted toa warm bath.to soften thom, and are 
afterwards treated hy a kneading machine which again resembles 
that used for caoutchoue and which has the effect of blending 
them into a bomegeneous mass, he guttapercha thus treated 
is then ready for use. 

The method of applying it as an insulating covering to 
electric cables and wires is illustrated diagramatically in Figure 
2 where A is a cylinder containing the molten gnitepercha, and 
heated by a steam jacket not shown in the figure; B is a piston 
nsed to exert a pressure on the guttapercha in A; C isa die 
through the centre of which passes the wire or strand to be 
covered, and through which, on all sides of the core, the molten 
guttapercha is forced by the piston; D is a long trough of cold 
wator through which the covered wire passes in order to cool the 
percha and render it firm before reaching the dram E on which 
it is wound; F isa tank of hot Chatterton’s compound, which 
is applied before the guttapercha; and G is the drum of bare 
wire which has tobe coated. 

The matorial is also worked up in tha form of sheets by 
passing it betweén sets of long steel rollers adjusted to the 
required gauge. 


il 
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Guttapercha, like India rubber, may be valcanised by the 
addition of sulphur. 

Being in such universal demand itis somewhat expensive, 
and inferior qualities have been obtained from the Balatta tree 
which is indigenous to British Guiana, and may be tapped every 
two months, and also from a tree found along the line of the 
Western Ghauts. 


J. WRIGHT, 
Ja “Indian and Eastern Engineer.” 


January 1898. 


The Camphor Tree. 


An acconnt of the range, cultivation, uses and products of the 
camphor tree (Cinnamomum Camphova) is given ina cireular No. 
12 just distrituted by the United States Department of Agricul- 
ture division of hotany and is thus commented upcn by “Nature.” 
Notwithstanding the comparatively narrow limits of its nataral 
environment the camphor tree grows well in cultivation under 
widely different conditions, [t has hecome abundantly naturalized 
in Madagascar, It flourishes at Buenos Ayres. It thrives in 
Egypt, in the Canary Islands, in sonth-eastern France and the 
San Joaquin Valley in California where the summers are hot 
and dry. 

Large trees, at least two hundred years old, are growing 
in the temple courts at Tokyo, where they are subject toa winter 
of seventy to eighty nights of frost, with an occasional minimnm 
temperature as low as 12" to 16° Fah. The conditions for really 
successful cultivation appear to be a minimum winter temperature 
not below 20° Fah. 50 inches or more of rain during the warm 
growing season, end an abundance of plant food, rich in vitrogen. 
In the native forests in Formosa, Fukien and Japan, camphor 
is distilled almost exclusively from the wood of the trunks, roots 
and larger branches. The work is performed by hand labour, 
and the methods employed seem rather crude. 

The camphor trees aro felled, and the trunk, larger limbs, 
and sometimes the roots are cutinto chips, which are placed 
ina wooden tub nbont forty inches high and twenty inches in 
diameter at the base, tapering towards the top like an old fashioned 
churn. The tuh has a tight fitting cover, which may be removed 
fo putin the chips, A bamboo tube extends from near the top 
of the tnb into the condenser. This consists of two wooden 
tnhs of different sizes, the larger one right side up, kept about 
two-thirds fall of water from a continuous stream which rung 
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out of a hole in one sile. The smaller one is inverted with its 
edges below the water, furming an air-tight chamber. This air cham- 
her is kept cool by the water falling on the top and running down 
over the sides. The upper part of the air chamber is sometimes 
filled with clean rice straw, on which the camphor crystallizes, 
while the oil drips down and collects on the surface of the 
water. In some cases the camphor and oil are allowed to collect 
together on the surface of the water, and are afterwards separated 
by filtration through rice straw or by pressure, About twelve 
hours are required for distilling a tubful by this method, Then 
the chips are removed and dried for nse in the furnace, and a 
new charge is put in, At the same time, the camphor and oil are 
removed from the condenser. By this method twenty to forty 
nounds of chips are reqvired for one pound of crude camphor.— 


Scientific American, 


i) 
A Forestry School in America. 


We read in the “ Forester,” the American Forest Journal 
hitherto published and edited by Mr. John Gifford, of Princeton, 
New Jersey, and now taken over by thy American Forestry 
Association, whose Head-quarters are at Washington, that a School 
of Forestry will shortly be opened at Biltmore, North Carolina, 
by Mr. C. A. Schenck, the Superintendent of the Forestry Depart- 
ment in that State. At the School, practical and theoretical in- 
struction will be given to those who want to take up Forestry 


asa profession. 
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H i Teak Plantations. 


I send thé following remarks on teak plantations for what- 
ever they may be worth :— 

1.—TI haye seen nearly ali the yas in the Ataran valley in 
Tenassarim, (over 300). They are certainly most sueceseful 
from a sylviculiural point-of-view, in fact rather too sucessful to 
pay well. Lt is a fact that many of the teak are growing in too 
moist places, and the immature wood is soft and soon decays, 
but we cannot yet say whether the qaality will improve or not 
as the trees matnre. 

2,—1t is also a fact that some of the trees get too much 
light and flower at an early age, bub ié cannot be laid down 
that such trees will noc, tn the end, make good marketable timber, 
1 doubt if trees grown by selection clearings, and subjected to 
frequent firesj will (urn out better than the average ya-grown 
tree, 

Bo—It thre are to be no yas and no fires in the reserves, 
there will be very Jiltle teak reproduction in the moister forests 
of Tenasserim. There are very few seedling trees up to 5 or 6 
years old in the fire-protected area of the reserves, The dif- 
ference betwen the fire-lines and the area outside, on the one 
hand, and tha so-called protected area on the other, is highly 
instruetive. The best reproduction I have seen was on the fire- 
lines round the Kyunchoung Reserve. Again, in the north of 
the Dali Reserves, while the reproduction was poor inside the 
“fire-lines, over exactly similar ground adjoining on the outside 
it was all that could be desired as far as numbers wont, 

4.—If we have fire protection in very moist forests, we must 
have plantations in some form. There is no doubt that yas are 
expensive, but with improved methods these expenses might, I 
think, be whieh reduced, i must be borne in mind that what~ 
ever store of luck awaits us with natural regeneration, the ya 
system, by making smail areas with relatively large outer 
boundaries, scattered far away from other teak areas, will even- 
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tually considerably increase the spreadi 
area, and must proportionately inten ibs ponders of. the teak 

5.—One of the chief reasons why yas h He satel t 
+ yas have been ao expensive 
is, that a very large number of plants per ac B 
tended. This number, in Aiaran was 2,400, Fo morly. the and 
had been planted in various ways, in lines at ela yi nen 
apart ; latterly they were planted in lines only 6 f ta pagaliee 
tho treos 8 feet apart in the lines, The reall of this te tena 

a nes, of this is to make 

the ene very expensive, 

-—Unless the lines are 
the bamboo and weed-clearing ‘aoall ee s aeca feet oe Bo), 
ately decreased by reducing the number of trees, to aa 
1,000, a3 it would still be uscossury to ont away’ almost every. 
thing for the first thteo yoars. “But if we ae ci ig apes 
only twice the number of heathy trees per acre that aa bi 
gets by natural regerieration, in other words, ten times the 
number got on the average, wo can make the yas far less expen- 
sive than they are now. 

7—An acre will not hold more than 40 to 50 large teak 
trees. By starting with trees in paira, each pair ten yards 
apart, and the trees in each pair about a yard apart, and then 
cutting away the worst tree in each pair in a year or two, 
there would be about 49 trees per acre left. The reduction 
in weeding expenses ‘would be very great, and there would 
besides be a good mixture of bamboos, etc., between the teak 
trees. I believe it to ba everywhere acknowledged that there 
onght to be a good undergrowth of bamboos, ete, if teak is 
not mixed with other trees. As matters stand at present, it 
ja not fair to comparé the relative cost of natural regeneration 
with that of yas, Bécaose not only are yas far more successful, 
but a large ‘part of their expenses aro incurred in carefully 
weeding trees that will never bo required, and in entting away 
these very trees a fow years afterwards. 

8—As it is, the number of failures on suitable ground is 
not often 50%, aud it is only reasonable to suppose that if the 
cultivators were given a smaller number of trees to grow, 
they would do them better. We want to produce, as cheaply 
as possible, 50 trees to the acre, and what the object of growing 
2,420 is, I fail to see. As a matter of fact, some of the yas 
in Ataran which were considered so bad ihat the cultivators ° 
were not paid for them, are now excellent mixed teak forest, 
which we should te more than satisfied with had they been 
produced by natural regeneration, The trees in these “bad 
yas” aro particularly healthy. 

9—It may be observed in conclusion that the teak’ is a 
very bad nurse treo, and teak should never be planted thick, as 
we plani the Scotch pine in Europe, to force up the main 
shoots and kill off the side branches. It gives no shade in the 
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hot weather. When grown thick the young trees crowd and 
injure each ciher without succeeding in thinning themselves ont 
properly, The ordinary bamboo and self-sown soft wood trees 
afford the proper shelter for the young teak, and I have never 
seen a case in Ataran where there was any lack of this growth. 


Cc, M. HODGSON. 


The Cluster-pine in South Africa. 


Additional remarks to ‘*Pine Wood at the Cape.” See 
January Number p. 38. 

Nestling at the base of the last high range of mountains in 
the South-Wost corner of South Africa lies the Goenadendal 
Mission Station at an elevation of only 840 fect above the sea, 
East and Wert stretches the Zonder-End range of mountaina, 
towering upwards to 5,000 feet elevation and capped with snow 
at intervals during the winter, 

Genadendal is one of the oldest Mission Stations in Sonth 
Africa, First founded in 1787, it was abandoned in consequence 
of the opposition of the Dutch Government in 1745. In 1792 
it was re-founded in spits of the opposition of the neighbourin, 
farmers who naturally did not look with favour on the establish. 
ment of a large eolonred scttlement in their midst. The 
Genadendal Mission folk are half-bred Hottentots and descen- 
dants of liberated slaves. They number to-day 3,000 souls and 
cultivate 1,200 garden lots on the rich alluvial (vley) ground of 
the locality. 

The Moravian Church is known to many Indian readers, 
their simple earnest paral ps their government by Bishops 
similar to the Anglican Church 5 their pushing tha missionary idea 
even to the subordination of the duties of father, mother and 
those hnman instinets that sway most of us. The Moravian is 
ebiefly a missionary church, They have missions in every part 
of the world: and the members of their missionary community 
far surpass in numbers the members of their litile home commu- 
nity in Saxony with its branches in England and America. It 
will be remembered that the original Moravian Church in Austria 
was extirpated, but that. some of the refugees gathered together 
in Saxony during the thirty years war and there founded the new 
Moravian Church that has flourished since. Their missionaries 
ara well trained practical men. And sively nono of them ever 
conceived a happier idea than that of planting the Cluster-pine in 
this remote corner of South Africa, The rainfall is about 35 
inchea, falling almost entirely in winter, The mean temperature 
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60° Fah.; the climate gonerally that of Southern Europe, some- 
what softoned, 7. e., loss brusque ; summers being cooler and 
winters warmer. Clustor-pine is grown largely in the Cape Penin- 
sula and neighbourhood, but usnally in small private wonds that 
are eat over young for firewood. When not clean-felled young 
their case is worse, The English prejudice in favour of open 
forest causes them to he excessively thinned. The result is timber 
that is short, bally shaped and full of knots. Timber also that 
is too quickly and unevenly grown: and so cuts up coarse and 
of an uneven texture, the centre rings, say, half an inch thick, 
while the outer rings may not exceed one-twentieth of an inch 
thick. Such timber has naturally a bal reputation for house- 
building. Too sappy and quick grown,.it soon becomes worm- 
eaten, while its coarse and uneven texture causes it to warp and 
season badly. 

The Cluster-pine of close, well-grown plantations is very 
different. It- has long clean cylindrical stems, perfectly free from 
knots, and wood of a fine even texture that cuts up well and 
seasons satisfactorily. It is a sufficiently good wood, | have long 
maintained, for all ordinary house-building. Hence the value 
of the Genadendal demonstration. 

My researches show that the difference in the timber acre- 
increment between close and open Ciuster-pine forest is small but 
very differently distributed. In the close forest the acre-increment 
is epread in thin paper-like layers round a large number of 
stoms: while in open forest the acro-increment is expended 
in thick layers round a few stems. : 

The poor quality of the Gascony Cluster-pine timber is 
doubtless largely due to iis being grown in forest, purposely 
maintained too open, in order to increase the production of resin, 
That good Cluster-pine timber can be produced in Gascony we 
see in the Biarritz Club and a fow other bnildings that are con- 
structed almost entirely of Cluster-pine. 


D. EB. HUTCHINS, F. R. Marr. Soo, 


Insects attacking teak in Southern India. 


The teak plantations of Southern Indio, at Nelambur, in 
Cochin and in Travancore, are liable to the attacks of one or more 
species of caterpillars which from time to time swarm over the 
trees in immense numbers, and consuino their leaves, thereby 
doing a very great doal of harm. Wilh a view to ascertain the 
species of moth or butterfly whose caterpillar was so destruc- 
tive, and to learn something of the life-history of the insect, one 
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of our Rangers, Mr. V. K. Govinda Menon, who was trained 
at the Poona College of Science in the Forest Branch, was deput- 
ed last year to study tha subject. His report, which has just 
beou submitted, is, in spite of a certain quaininess of language, 
so instructive and interesting that I send a copy of it to you 
in ease yon should care to reproduce any portion of it in your 
Magazine :— * 

I haye obtained the following additional information from 
the Ranger and others. 

The attacks generally begin in April when the teak tree has 
put on its new foliage, and they last for about six weeks, when 
the caterpillars begin to disappear; but ons or two may always be 
found on the tek if a search be made for them. The wet 
weather probably prevents the moth from inereasing, and very 
little is seen of it until September or October, when, if the 
N.-E, Monsoon is light, its caterpillar may again attack the 
teak, the attack fasting about a month, Both very wet and 
very dry weather seem detrimental to the spread of the insect. 

When the caterpillar begins to pupate it suspends itself 
by threads at either end to a leaf, not necessarily » dead leaf, 
spins a cocoon round itself, and folds the leaf over so that. it is 
quite snug. 

The caterpillar will eat the loaves of some jungle plants as 
well us teak, and it has been found in the jungle. 

Tam thankful to say that tho caterpiliar has an enemy in 
the shape of a fly which apparently lays its egus in it, in 
which case the caterpillar remains ‘inert and, after a time, 
some 20 or 80 minute flies appear. 

The Ranger thinks that more than one species of eater- 
pillar attack the teak, and he will be deputed to study the 
subject further when the caterpillars Login to «ppear. Certainly, 
the species that is the most common and has done the most 
damage hitherto is the black-headed grey enterpillar here des- 
cribed. 

T forgot to say that'the caterpillar, when it has once begun 
feeding, never leaves the tree, though it may shift from branch 
to branch when its food is exhausted in ono place, It does 
not drop by a thread to the ground when it wishes (o change 
its skin and therefore the system of tarring the stem of the 
trees, employed in Germany to prevent the caterpillars re-ascen~ 
ding them, is inapplicable. 

T. FE. BOURDILLON. 


The lifechi-tory of the Insects which attacked the Teak 
Plantations at Perunthode. 


In the months of September and October these plantations 
suffered severely from the injurious altack of a kind of beetle. 


128 INSECTS ATTACKING TRAK IN SOUTHERN INDIA. 


The larves of the beetle were found feeding on the leaves of 
the young trees in sufficiently large quentities to quite defoliate 
them all, From observations made on these insects and by 
watching the different stages of their growth, it has been pos- 
sible to make out. the following life-history of the moths. 

The eggs of the moths are very small in size, have a 
yellowish white colonr and are semi-transparent, They are 
generally laid on the under surfaces of the tender leaves and 
the young larve hatch ont from these and begin to feed, in 
their first stage, only on the epidermis of the leaves in con- 
sequence of their mandibles not being fully developed ; but in 
the course of 2 or 8 days they attain the power of eating 
away the whole leaf. In this way they continue focding for 
about a week, when a change of skin takes place. Just a few 
hours before the chango tho larva stops feeding and lies in a 
state of semi-stupor. When the time approaches it makes some 
jerks with the body, fastening the prolegs firmly on the ribs 
of a leaf or on some such other convenient object. Instantly, 
the new insect protrudes itself through the head, throwing off 
the old skin. [nimailiately after the change of skin the colour 
of the head is pale-yellow, and that of the body palo-grey ; 
but within an hoar or so the head turns quite jet black. “It 
then soe on eating tho lenves again for 3 or 4 days, when a 
second change of skin takes place similar to tho first. Again 
the feeding is continued for another 3 or 4 days when it be- 
comes comatose preparatory to its chrysalis stage. It remains 
jn ita comatose condition for a day, during which time it is 
engaged in consiructing its cocoon. After the third change of 
skin which takes place inside the cocoon the insect appears in 
its chrysalis state in which form it lies for about 8 days, 
after which the moth emerges. As soon as the moth comes 
out of the chrvsalis it exeretes 2 drop or two of a muddy 
coloured liquid matter which within a few minutes solidifies and 
turns quite white. 

The moth is about half an inch long and mensures one 
inch in width with its ontstretched wings. It has two pairs of 
wings; an inner and an outer pair, The inner one is coloured 
orange yellow and black, while the outer one is of a greyish 
colour. “They are very smooth and dusty. It has 8 pairs of 
legs on the breast, the front pair being a little smaller than 
the two lower ones. ‘The head is pointed, with two small pro- 
jecting eyes, an. two style-like hairs about a quarter of an 
inch in length, standing erect n the top of the head. 

The length of the larva after the first change of skin is 
about a quarter of an inch, Atter the second change of skin 
it measures a little over half an inch, and in its fully developed 
state it is an inch and a quarter song and a little less than 
a quarter of an inch in breadth, The body of the larva is com- 
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posed of segments, 5 in the thoracic and 7 in the abdominal 
regions. It has six legs attached to the first three thoracic 
segmenta—two on cach segment. The first four segments of 
the abdomen have each two small protrusions like glands on 
the undersido—ono on eash side of the body of the larva. The 
last abdominal segment has two prolegs on its underside, which 
are used og legs whon the larva walks. The body of the full 
grown larya is dark grey in colour. When the larva moves 
about, a pulsating motion can be distinctly observed, and when 
the insect is disturbed it emits a dark blue liquid from its 


mouth. 
Vv. K. GOVINDA MENON, 
Ranger. 


LIL-OFFICIAL PAPERS & INTHLLIGHENOEB. 


Forest Fires and their effects on the Reproduction 


of Teak, 


It is desirable to remark, in the first place, that evergreen, 
tidal, and riparian forests need not be considered at all, as they 


are not 


subject to fires; that it is necessary to treat the question 


of firesprotection as regards its effects upon the soil itself, 
upon the reproduction and npon tha existing growing stock ; 
and that for the general discussion of the subject it is advisable to 


separate 


(@) 


(8) 


the deciduous forests into the three following classes :— 


Those in which the valuable species occur with a 
dense under-growth of evergreen, periodically and 
gregariously flowering bamboos, which more or less 
prevent natural reproduction of the tree-growth, except 
when the bamtoos seed. 

Those in which the bamboo undergrowth possesses 
a lighter folinge and flowers sporadical'y as well as gro- 
gniously, and in which the reproduction of treegrowth 
can always take place, thoagh more particularly at 
the time’ when the cover has heen opened up by the 
general, but also sporadic, flowering of the bamboo. 
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(¢) Those with an undergrowth of shrubs, herbaceous 
plants, and grosses only, and in which the valuable 
Species are generally found as mixed forests, though 
occasionally, and more particularly in the case of 
cutch, growing ina pure state. 

There is a general consensus of opinion that fire-protection 
does not actually result in the production of regolar humus 
in any of the above classes of forests, but that nevertheless 
the condition of the soil is greatly benefited by protection 
and, on the other hand, its productive power is injuriously 
affected by constantly recurring fires, Where fre is common, 
the fallen leaves and other decaying vegetable matters are 
transformed into a layer of ashes which is blown away b 
the wind and washed away by the rains, sv thut the whole 
benefit to the soil is lost; and this is notall, for the torrential 
rain of the south-west monzoon also removes the top layer and 
most nutritive portion of the soil itself, so that in unprotected 
forests it ie found that the small stones do not rest on the 
general level of the ground, but are supported by little pin- 
uaclea of carth, left when tho surrounding exposed soil was 
washed away, There can, however, be little or no doubt that 
in fire-protected forests, the manuring principles of the decay- 
ing vegetable substances are returned to the soil, not in the 
usual form of humna, but more indirectly through the feces 
and decomposing bodies of the myriads of earth-worms, ants, 
beetles, and other insects which consume such forest debris as 
fallen stems, dead wool, and leaves, and after extracting 
their requisite nourishment from it, emit the fices, not in 
the form of more or less altered organic matter, but asa very 
fine, pure and fertile loam. It is true that this product also 
is fiable to be washed away by the rain, but where fire- 
protection is successful the covering of doad leaves—and 
this is more particularly the case in forests of class (a@)—lasts 
long enough to prevent the washing away of the surface 
soil before the live cover haa re-established itself. The fact 
that fire-protection greatly benefits the soil is then beyond 
question, 

In forests of class (a), protection from fire, or the occur- 
rence of fire, can have no direct infuence on the actual 
reproduction of trees, except during, and for some years 
after the flowering of the bamboos. It is possible then ihat 
a fire, areurring jnst when the enlms begin ta dry and hefore 
the bamboo seed has germinated, might be beneficial to the 
reproduction, but the cost to the growing-stock would be 
practically incalculable, and it is far from certain whether 
the fire, which would of necessity be a fierce one, might not 
very injuriously affect the seeding power of the maiure 
trees during the critical period when reproduction can take place. 
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It is a fact that in forests of class (8), teak is better 
represented in areas subjected to fire than in protected forests, 
and that this is due to teak being more capable of withstanding, 
and to a certain extent of outgrowing, the efiects of fire than 
any other tree, Nevertheless the effect of fires in forests of 
this class is most pernicious: for although we may obtain 
fewer tenk seedlings in a fire-protected area, we know that 
these are healthier, grow faster and will yield better timber, 
We know also that by fire-protection we avoid constant injury 
to, and interference with, the development of the growmg- 
stock while we prevent the steady deterioration of the soil, 

Forests of class (¢) are mainly important as cutch-produc~ 
ing arenas and, aa regards teak, are of no very great extent 
and are mainly confined to Upper Rurma. The teak in 
them is chiefly produced in family groups, the formation of 
which can be encouraged and accomplished without the use 
of fires, The benefit conferred upon cutch-reproduction, by 
no other means than fire-protection, is a matter of common 
knowledge, and no further arguments are needed to prove 
the advisability of protection in forests of this character. 

The majority of the officers consulted are then in favour 
of fire-prctection, and the question may be summed up by 
saying that while protection in teak’ foresta increases the 
fertility of the soil, and at any rate tends to increase the 
luzuriance and rate of growth of all classes of the growing- 
stock, and ensures an eventual yield of good and sound material, 
the constant occurrence of fire can only result in the gradual 
deterioration both of the soil and the growing-stock. Finally, 
it is possible to ensure the advantage gained in certain forests 
by the ocourrencs of fires, that is to say, the better representa- 
tion of teak, by means of improvement fellings, but it is 
impossible to safeguard them from the damage caused by fires 
by any means other than fire-protection, (Roview of Forest 
Administration in India in 1895-96, by B. Ribbentrop, ©. I. E., 
Inspector-Geners] of Forests). 


V-SHIKAR AND TRAVSL. 


After the Wily Boar. 


The merry month of March is upon us, and the heat grows 
daily. Honses are filling in the hills, homeward-bound transports 
are crowded, and the feminine portion of Anglo-Indian society 
is packing up. Once more is the voies of the brain-fever bird 
heard in the land, its agonisingly reiterated three notes proclaiming 
that the hot weather is nigh. Yet there is joy in the heart of 
the sportsman—soldier, civilian, ilanter—all 


over the shimmer. 
ing land, for “ Dum Spiro Spearo,” the thrilling delights of pig- 
sticking, and the tie for the Bulamabad Cup are at hand. 

Not far from the high sandbanks which hem in the sacred 
river, in a Government-planted rectangular group of mango trees, 
gratefully breaking the endiess ox se of emerald-green wheat 
crop and sun-baked plain, an indefatigable club secretary has 
reared a cluster of white tabernacles In the midst stands the 
mess-tent; on the outsairts of the trees everyhody’s horses, tethered 
in lines with head and heel-ropes, 2 single blanket their manger by 
day, their covering at night, a bucket and brush their simple toilet 
requisites, and sleeping and eating by their side their two attendants 
with personal luggage of evena more elementary description. Very 
early on the eventfal morning when the Cup is to be ridden for is the 
camp astir, Persevering and undaunted bearers have roused, dress- 
ed, booted and spurred their sahibs, who sit at the doors of their 
tents sipping the morning tea, without which in these degenerate 
days no Anglo-Indian seems able to open his eyes, Tha snn is 
not yet up, but the crows are. I, must, indeed, be an early worm 
that ‘can eireumyent an average Indian crow. There is much 
shonting at and for servants, and some strong language going on 
in the tents, Tempers are not sweet at 7 a.m, Gradually every- 
one emerges, a motley crew, almost every class of European in 
India represented—{ull-blown Commissioners, on whom twenty 
years of the climate have hud either a disintegrating or an en- 
larging effect ; Colonels, noisy snbalterna, rising “competition 
wailahs,” anid sporting police officers, with a detective’s eye on 
a jug. Neither is trade unrepresented, and a neighbouring Rajah, 
whe owns, aud has entered some fine Arabs, comes on a marvel- 
lously caparisoned steed to viow the sport, 
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* The costumes are ps varied as the riders. Some men goin 
for a turban, some for x mushroom pith hat, and some for a mili- 
tary helmet, with a curtain over the nape of the neck. Some 
men ride in their tweed and flannel coats, some in white drill or 
“karkeo” cotton; soma in merely a flannel shirt ; while others 
are padded over the shoulders and down the spine, ag a cricketer 
pads his legs, but to resist the son. But one and all grasp a stout 
male bamboo, six feet six inches long, weighted with lead at the 
end, and tipped with a fine steel head. Not less various are the 
mounts. Smart little country or stud-breds, with, perhaps, queer 
tempers and man-eating propensities; languid-looking little 
stumbling Arabs, but warranted to look a charging boar in the 
face ; grand, big walers, like English hunters, but, alas! not so 
staun-h to pig as the Arabs, 

After dinner the night before, the forty odd horses (it is the 
horses, not the riders, who enter for the Cup) have been drawn 
by lot into heats of four each, and now a general move of the 
competitors is made towards the home preserve, which is to be 
first drawn, It is a large patch of grass jungle, tall elephant 
grass, kept sacred for the Cup meet, The sportsmen draw off to 
the shelter of a native village on either side, and an army of 
native beaters and a long line of elephants are turned into the 
covert. Those of tho first heat sit with tightened girths and 
lance in rest. The others bide their time with lighted cigar. To 
each party an umpire. Nearer and nearer through the jungle 
comes the roar of the beaters’ cries on the fresh morning air, 
The tall grass waves where the elephants crash through it below, 
poa-fowl sereech seared overhead, quail whirr by, startled black 
buek bound frantically into the open plain, while ground game 
sceuls uway unbeeded under the horses’ feet. Suddenly a dark 
mase lollops quietly ont of a corner of tho jungle, and giving 
him a good start, the umpire shouts “Ride!” In an instant 
a waler, two Arabs, and a country-bred are after him. The 
first has the pace, and laying himself out at racing speed comes 
up first with the pig, “galumphing” awkwardly just ahead. He 
negotiates an eight-foot drain in his stride, and then after a 
long, straight run over the plain, ‘jinks” suddenly to the left, 
just as the waler has gained on him. But the Australian would 
not or could not turn qnickly enongh, and this leis an Arab 
in. The hoar leads him over a eastor-oil erop, ten feet high, 
which, tuken externally, brings his rider to grief. The waler 
nicks in again and rattles piggy into a corn crop, but swerves 
just as his rider gets his spear down for a thrust. (tis, of course, 
the first spear that counts, 

Meantime, other pigs have broken covert, and other parties 
are dispatched after them. Ata big meeting like this for the 
Cup, sows are frequently ridden, though this is not the case 
in everyday sport. One of the weaker sex, after leading her 
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pursuers over a strip of fallow and into « guava orchard, over 
an Irish on-and-off bank, where they nearly batter their brains 
out against the low branches, squats defiantly, and charges 
like a boar. Ono grey old fellow, a re black mass, thirty-three 
inches at shoulder, with bristles erect, and murderous-looking 
tusks, bears down upon a waler, who swerves at the awesome 
sight, and his 1ider, determined not to lose the spear gets it 
indeed, but at the cost of several somersaults executed between 
a pig and a horse rapidly retiring in opposite directions. 
With a crash the Arab lands knee-deep in a water-hole, one of 
the few sources of promotion left in the country ! Meanwhile, 
the boar, badly wounded, has set himself down under a 
thorn-tree, foaming at the mouth, and charging desperately, till 
someone is found with more pluck than discretion to dismount 
and give him his gnietus by a Incky thrust between the 
shoulders, 

The sun is now unpleusantly high in the heavens; the 
welcome “peg” elephant heaves in sight, and there follows an 
adjournment to camp for a mid-day halt and snooze. The final 
heats are run in the afternoon, fill the sun is setting rapidly 
in a cadmium sky, and the short Indian twiligtt comes on. 
Then follows a metry feast in the mango grove, with a_ hoist- 
ing of the victor of the Cup round the mess-tent, disturbing 
the bewildered owls and flying foxes in the branches overhead, 
and a drowning with song and choruses the parinhs that bay 
round the village, and the howl of a distant jackal on the ~ 
plain—(Globe, March 1897.) 


ViI.-BX TRACTS, NOTES AND QUnpRiInS. 


Analysis of Indian Aconites. 


The aconites are among the articles of minor forest produce 
of interest to Forest Officers in the Himalayas, so we reproduce from 
the Agricultural Ledger Series tho following noto by tho Director 
of the Scientific Department at the Imperial Institute. The 
Bengal specimens were carefully collected by Mr. F. B. Manson. 

“Nepaul Aconite (Aconitum ferox).—Five samples of roots have 
‘heen examined, one from the Punjab, the other four from Bengal. 
‘With the exception of one of the latter specimens all these roots 
‘furnished a crystailine alkaloid which corresponded in every res- 
‘pect with the highly poisonous ‘pseudaconitine’ of which an 
‘account has been already published by Mr. F. U. Carr and myself 
‘(Journal of the Chemical Society. 1897). A further deseription of 
‘the properties and physivlogical uction of this aikuloid will 
‘shortly be communicated. 
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‘A crystalline alkaloid was extracted from one specimen of 
‘roots, ceriain properties of which do not exactly correspond with 
those of pseudaconitine. If a further supply of these roots can 
‘be procured, [should like to examine this iealoid more fully, 
‘The quantity of pseudaconitine contained in each saniplé has 
‘been estimated by a process which consisted in the extraction of 
‘the alkaloid and ihe separation from it by hydrolysis of the vern- 
‘trie acid ; by these means the following results were obtained -— 


NR UE ena een eT 


Name. District, Parsentage 
Alkaloid. 
A, ferox ; .. | Bashahr through the Coneerva- 40 
ate tor of Forests, Panjab. 
A, ferox, var, crassicaulis . | Through the Deputy Conserva: al 
tor of Forests, Darjiling, 
Bengal. 
A. ferox a va | Ditto ditto “30 
‘A. forox, var, erassicaalis Ditto ditto... BO 
A, ferox Ae ‘ Ditto ditto "35 


“These resnits are interesting in revealing a larger percentage 
© of pseudaconitine than has hitherto been supposed to occur in the 
‘roots of this plant, in one case as much as half per cent. being 
« present. These roots, therefore, contain a larger proportion of 
“pseudaconitine than the roots of the closely allied Aconitum 
' Napellus contain of aconitine. 

‘The investigations which are being conducted by the Scienti- 
‘fie Department render it probable that Nepaul Aconite and its 
‘active alkaloid, pxeudaconitine, will prove to be as valuable medi- 
‘einally as the Aconitum Napellus and its active alkaloid, aconitine, 
‘which are now alinost exclusively employed in Europe. At pre- 
‘sent there is no lurge demand for Nepaul Aconite in the English 
‘market, chiefly bocause of the uncertainty which has hitherto sur- 
‘rounded the nature of its constituents aud their precise medical 
“action ; even the exact source of Nepaul Aconite is not yet set- 
“tled ; although the plant is usually regarded as Aconitum jerox, 
‘there is somo reason for doubting whether thisis the case. 1 
“hope that the attention of the Botanical Survey of India will be 
‘directed to this question, 

"Aconitum Napellus.—The one sample of the roots of this 
‘pluut came from Kaghan, Panjab, On examination the roots 
‘were fonnd to contain the same constituent, aconitine, as the 
‘plant furnishes when grown in Europe. The proportion of this 
‘alkaloid in the present specimen is very small, and the sample 
‘compares unfavourably with the roots of European origin which 
‘appear in the English market.” 


——— | 
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Tshall be glal to receive for oxamination specimens of the 
roots of these two plants from other districts of India, and also 
of the roots of any other species or varieties of aconite than 
those with which ailiave already been supplied, 

A further report will shortiy be made on the examination 
of the later series of aconite specimens received in June, 1897, 
including a preliminary acconnt of the constituents of Aconitwm 
palmatum. 


Flower-Farming in India. 


Considerable attention is now being paid to the cultivation 
of flowers for the manufacture of essential oils, especially in 
such countries as Victuria, where the climatic conditions are 
snch as to make tho industry a profitable one. In an article 
contributed to the Zadian Pharmucologist (January, 1897), W. 
Lodian, ©. E., rezommends a more extensive cultivation of 
flowers in India, and considers it probable that, with the come 
bined advantages of cheap labonr and good climate, such an 
industry would be profitable in that country. At present, the 
great bulk of the «sential oils used in Europe is obtained from 
the South of France, Italy, and the United States. The follow- 
ing prices are quote | by the author as the value, per acre, under 
cultivation, of som of the common flowers: bitter-orange blos- 
som, £60 to £80; asmin, £70 to £30 ; roses, £70 to £90; and 
peppermint £45. Tne author gives a short account of the methods 
usually adopted for tho preparation of essential oils, such as the 
“ entleurage ” process and extraction by methyl chloride, special 
attention being directed to points which are likely to be over- 
looked by a beginner. The farmer is also recommended to keep 
himself well acquainted with the extensive modern literature on 
the subject, in order to be uble to take advantage of the various 
improvements suggested by experts from time to time.—(Jmperial 
Institute Journal). 


Distribution of Prizes and Certificates at the 
(mperial Forest School, Dehra Dun. 


This annual ceremony took place at Dehra, on the Ist April, 
the Inspector-General of Forests presiding. He was supported 
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by the Director and Depnty Director and Instructors of the 
School, and by the members of the Board of Control, viz: Mr. 
H.C. Hill, Mr. B. F. Elliott and Mr. A. Sinythios, Conservators 
of Forests, with their Secretary, Mr. I, B. Bryant, Assistuat 
Tospector-General. [he proceedings were opened with the 
Director’s Report of the year, He began by menticning that 
his own acquaintance with the Glass about to leave was very 
slight, as he had been away nearly the whole time, his place 
being ocenpied by Mr, J. W. Oliver; that the day’s ceremony 
was the seventh that had taken place since the function was 
started; and that he owed his hest thanks to the staff of the 
School and Forest Circle, as well as to others who, like Mr. 
Reynolds, Mr, Duthie and Mr. Collins, had assisted in the teach- 
ing and examinations. 

The results of the examinations were not so good as in 1897, 
for in the Upper Class there were 8 failures out of 28, though 
the whole of the Lower Class (9) passed, Two students obtain- 
ed Honours, bracketed equal; they were G, 0. Coombs and D. A. 
Stracey. The other Upper Class passed students were J. P. 
Gregson, Govind Rav Sapre, ©. Medworth, Lakshmi Sahai, 
Ashutosh Chackrabarty, L.8. Jones, H.C. Ross, Bhag Ram, B. K. 
Ukidwe, F.C. Porkis, Oung Ban, G. F. Matthews, 8. C. Lee, O. A. 
Clerk, A.M. Handy, J. P. Nazareth, H. MeL. Carson; and a 
sick certificate was given to J. W. Hamilton. 

The Medals all wnt to Coombs, Stracey and Gregson ; those 
of the Lower Class to Ram Saran and Maqbul Nabi Khan, The 
Prizes were won by Carson, Stracey, Coombs, Gregson, Janes, 
Ram Saran and Rhomanand s some being for practical work, 
some for Notebooks, some tor Herburin and Entomological Col- 
lections, both of which were excellent, while the special prize for 
Athletics, given by Mr. Ribbentrop, went to Purkis. After some 
further general remarks, the Cortificates, Medals and Prizes wera 
distributed by Mra. F. Beadon-Bryant, and then the Inspector- 
General began his address to the students in which he commented 
on the difficulty of the Examinations, the unfortunately large 
number of failures and other matters; and after complimenting 
the Director of the past year (Mr. Oliver) and the more permanent 
and present Director (Mr. Gamble) gave some good advice to 
the students about to leave. The proceedings concluded with 
lusty cheers for Mrs. Bryant, the Inspector-General, the Board of 
Control and Direetors and Staff. 

The day was unfortunately very hot, so that the number of 
yisitors collected in the big tent was not so great as usual ; still 
most of the residents of Dehra appeared, and among them were 
noticed especially Colonels Beghie, (2nd P. W, O, Goorkbas) 
Strahan, R. B., and Gore, R. B.; Messrs. Streatfeild, Way and 
Bell, U, 8.; Mr. R, Thompson, late Conservator, C.P., and the 
principal native gentlomen of Dehra. 
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Assimilation in Green Plants. 


At a meeting of the Cambridge Philosophical Society, held 
on November 8th, 1897, the President, Mr. . Darwin, made a 
communication on a method of demonstrating assimilation in 
green plants. Farmer has shown that the protoplasm ceases to 
cirenlate in an Elodea leaf subjected to a stream of hydrogen 
and kept in the dark ; also that if the preparation is illuminated 
the circulation begins again. The cessation of the circulation 
depends on th» protoplasm being deprived of oxygen, the rea 
pearance of th» movement is a consequence of the fresh supply 
of oxygen yiv des by the chloroplasts in light. The experiment 
ean be more s.mply performed by mounting in water two or three 
Elodea leaves under a single cover glass, and seuling the pre- 
paration with melted wax and parailin, Tue leaves if kept in 
the dark, begin after a few hours to suffer for want of oxygen, 
and after six or seven hours the protoplasm ceases to circulate 
The movement may be restored by exposing the preparations in 
sunlight or to incandescent gas flame. Thos, a demonstration, 
im its way as interesting as Engelmann’s bacterial method may 
be very simply performed.—( Nature.) 
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The oldest India-rubber Plantation in the World. 


(Lranslation.) 


The oldest Caoutchoue plantation in the world is perhaps 

one existing in the west of Java, in the provinee of Kranong. A 
former proprietor of the Pamanoekan ‘Tjinssan Estate which 
is the biggest private property in Java, containing 540,000 Duteh 
acres, had most of his land under coffee until 1872. Vinding the 
cultivation of this plant was no longer Incrative, he planted some 
of the land up with Ficus elastics, The coffee plantations had 
already been moro or less clonred of forest growth, so that the 
slanting of Ficus elastira cost loss than thirty shillings por aere. 
rhe soil of these coffee gardens had become useless for other 
agricultural purposes ; and bad not Hécus elustica (Karet) been 
planted in time, would only have hecome covered with poor forest 
Aron The trees were planted 8} yards apart, or 72 trees to 
the acre, The area planted was 724 acres, containing 5,200 stems. 
Tho trees were first tapped when the plantation was 14 yeurs 
ol, and the yield for that and the six following years was ;— 


Year, Is Vatus, 
"1886 5512 2 600 
1887 4,954 a» 540 
1888 1,514 vy 165 
1890 37307 re 360 
Je9L 6,13 » 387 
1892 5,992 n» 256 
1895 3,197 a 4 
Total 40,589 Average per year £2,719 


per stem 6 ozs, 


© Thia noto is taken from report of the Netherland Indian Commercial 
Bante, in which the money resulta are called ‘net income,” presumably after 
deducting the original cost of the planting operations, 
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724 acres thus, it is said, yielded in 7 years a surplus of 
£2,719, or per acre per annum £5-8-0, The yield was 71 lbs. 
per acre per annum during this period. During the 23 years 
from tho establishment of the plantation in 1872 till 1875 tho 
net yield per acre per annum amounted to £1-12-10, 


Wacunincen, Honnanp ; | A. H. BERKHOUT, 


6th January 1898. Late Consr, of Java Forests. 


The bark of Cleistanthus Collinus as a fish poison. 


In the “Indian Forester” for June 1896, Mr, W. F. Biscoe 

drew attention to the economic uses of the kodarsi tren in the 

+ Nizam’s Dominions, Kodarsi (Telugu) and Oduran (Tamil) are 
the vernacular names of the Cleistanthus collinus, Benth, 
which was formerly known as Lehidieropsis orbicularis, 
SMull.-Ary. Ut was stated that the tree is largely used, and has a 
valuable timber, which, in its pole stage, is considered as good as 
tenk, 

On the authority of Dr. Ainslio and Dr. Roxburgh the fruit 
of this trea is reported to be exceedingly poisonona, one pagoda 
weight of the tapsulain powder is believed to be sufficient to kill a 
man, ‘The Jeaves an] roots are also harmful, and the first is 
avoided by animals. The chemical examiner of Madras within the 
past twelve years has been in a position to contirm these reporis, 
and has discovered the leaves and fruits of the tree being employed 
for criminal purposes in South Arcot, South Canara, Malabar and 
other districts in the Presideney. Mr. Biscoe, in the extract above 
referred to, specifies the deleterious properties of the bark. He 
writes: “The bark must contain soms poisonous property, for not 
only do white ants leave it severely alone, but it 1s used here for 
poisoning fish. The inner bark placed on the sores of sheep and 
goats is efficacious in healing them and in destroying maggots.” 

Wishing to examine the bark of Cleistanthus with the 
object of detecting the active principle, Mr. Biscoe obligingly sent 
mea parcel of a few pounds of the freshly dried bark, together 
with some of the capsules, for chemical analysis. Tho bark wasin 
the form of thick incarved pieces, of a reddish brown colour, with 
a dark brown exterior. ‘The powder was of a light-red colour, 
having an astringent taste, but destitute of any marked odour, 

‘Fhe amounts of moisture and minoral matter were estimated 
ia a small sample of the powdered bark, and another portion was 
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treated to the successive action of Jifferent solvents which revealed 
the following approximate composition :— 
Moisture 
Fat, &e. (other extract) 
Spirit extract 
Water oxtract, os 
Pectin, &e., by difference 
Crade fibre 
Ash vee 


Total w- =100-00 


The fatty matier removed by ether possessed no peculiar 
reactions, and as usnal, was assoclated with chlorophyll, The 
spirit extract was ofa fine red colour, und left a brittle residue 
when evaporated down to dryness ; it consisted almost entirely of 
tannin, Duplicate estimations of the amount of tannin in the 
original bark gave an average of 338 per cent, a quantity much 
above that found in ordinary tanning barks. An examination of 
the varions extracts revealed no distinet evidence of such principles 
as alkaloids or ylucosides, and it seems conclusive that the activity 
of the bark resides in the astringent substance, 

Thosé who have studied the subject of fish poisons will have 
noticed the wile range of vegetsble produets used in this connee- 
tion, Kata-mari, the berries of Anamirta Coceulns; bark of 
Walsura Piscidia ; the fresh bark of various leguminous plants, 
as Tephrosin, Dervis, Munduler, Erythrina ; the pungent flower- 
heads of Spilenthes ; the fruits of species of Randia; and the 
barks of Euphorbiaceous trees as Flueygia, Macaranga und 
Securinega. Some of the last-named are churacterised as being 
rich in tannin, 

Fish seem to bo particularly sensitive to substances of an 
acrid, bitter or astringent nature, Plants containing the soap-like 
principle. culled saponin, are, without exception, fatal to Ash life. 
The toxicity of tannic acid or tannin does not seem to have been 
noticed by previous observers, but its occurrence in plants used for 
destroying fish in which more active principles are absent, leave 
grounds for supposing that this widely distributed plant eon- 
stituent is harmtul, 

A few preiiminary expesimeats have been made by mixing 
in pure water, containing live fish, a few grains of commercially 
pure tannic acid. ‘The experiments have shown that the acid hae 
a decidedly toxic action on small fish. From the movements of 
the fish it was evident that the acid was a most objectionable addi- 
tion to the water, but whether the tannin itself killed them, or, by 
abstracting oxygen from the water, indirectly produced suffocation, 
must be left to physiologists to decide. : 


CALCUTTA + D. HOOPER, 
16th Aprit 1898. 


TIL-OFFICIAL PAPERS & INTELLIGENOCH, 


Note on the Working-Plan for the Nilambur Vailey 
Teak Plantations. 


1. Tho plan for the Nilambar plantations has been prepared 
with great care by on officer whose theoretical and practical 
knowledge of forestry is fully evidenced on every page of his 
excellent report, and lias, after ‘due serutiny, received the sanction 
of the Madras Government. It is therefore with considerable 
diffidence that I yenturo to snbmit’ remarks on the work, and to 
offer a fow suggestions which oveur to me after an inspection of 
the Nilambur’ plantations, 

2, Mr, Lushington has rendered excellent service by the 
compilation ofa clear and sneeinet history of the creation of the 
plantation, not merely in regard to the working-plan under 
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notice, but in connection with the treatment generally of one of 


An examination of the aren cultivated, as it exists at present, 
offers, however, to my mind a sufficient explanation of the 
difference in the opinions recorded, 

8, The soil varies greatly: some portions consist of » 
deep, rich, and at the same time, well-drained alluvium ; in 
others it is composed of ridges on which the laterite is exposed 
to the day, Between those two extremes, the ‘one the most 
favourable imaginable, the other entirely useless, for the growth 
of teak, soils of every degree of snitubility are found, 

As regards the earliest plantations they were, as a rule, 
confined to the allavial stretches, and consequently show excellent 
rogults, but later on the selection of the areas wus less serupu- 
lonsly attended fo, and the newer plantations contain consider- 
able areas which should never havea been entirely cleared of 
the original forest growth and exposed, and even if this had 
been done, should most certainly not bave been planted with 
teak. Ii ia mndeniable that even on soils of this class good 
teak trees are sometimes found interspersed in the natural forest, 
but such have established themselves on spots selected by nature 
and have grown under conditions entirely different from those 
existing ona regular plantation. 

4. Tho grent differences existing in the several portions of 
the plantations have decided Mr. Tiushington to separate the 
presen! growth into two classes and blanks, Whenever [ have 
ad the opportunity of examining his classification between the 
first and second class, I convinced myself of the correctness 
of his separation, but I am impressed ‘with the fact that his 
second class forests contain now and then considerable areas 
which do not come up to the standard adopted by him for that 
class, and which might with advantage be placed in a lower 
category. ‘This, however, is a question which may stund over 
till the working-plan is revised on a fatura occasion. The admir- 
able history compiled of former operations, and the picture we 
have before us on the ground, however, clearly indicate onr 
action with regard to the fulure extensions of the plantations. mf 
do not think it will be necessary to confine onr operations entire- 
ly to the limited areas which will grow first class forests, but 
we innst fix a poiut, as regards tho physical qualities of the soil, 
beyond which texk-planting should not be extended. We have 
ample means of doing so, for though during the first few years 
of the life of a teak plantation and immediately after the natural 
forest has heen removed, the growth of the young plants does not 
indicate the unsuitability of the soil to the same extent as in after 
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life, the fact remains that before the plantations have reached an 
age of ten years the surface soil or laterite deteriorates owing to 
complete exposure during a large part of the year, and the growth 
of the planls shows « cuustuntly increasing want of vigour. I 
would suggest, therefore, that the soils in. pluntations ten years 
of age and over should be carefully classed in accordance with 
their physical qualities, especially as to depth, and the degree of 
intermixture with Jaterite nodules, and that it be ascertained 
under what conditions of soil a serions lagging behind in the 
growth ,in height of the teak trees commences, Onee this is 
ascertained no teak: planting operations whatsoever should take 
place on soils of such or a worse character. It would be advis- 
able to make this classification of soils in advance of planting 
operations and prepare a soil map of the areas which are still 
available for extension of the plantation, [ am in favour of 
excluding in future even the smallest unsnitable areas. The 
interspersion in the teak area of plots of natural forest of a 
different character ein only be beneficial, whereas, on the other 
hand, an unhealthy teak forest, grown on unsuitable soil, must 
always be a sources of danger, for it is in such forests that 
insects and fungi make their first appearance, This is by no 
means pure theory, bat is borne out by practical observations in 
Burma. 

5. It may, in this connection, perhaps, even become a 
question for consideration whether it would net be advisable to 
ent down some of the most inferior tewk stock and to replant 
the areas with Xylia dolubriformis, mahogany and other soil- 
improving species in mixture. Fairly extensive experiments have 
boen made from time to time with the introduetion and cultiva- 
tion of mahogany, and [ observe from Mr. Lushington’s working- 
plan that he recommenda not merely the abandonment of these 
efforts, but the removal of tho existing trees. ‘This haa already 

F Pay eee been effected A 24 acres in 

* See page 69 of the working-plan, Ramalur, * and the same pro- 
Giale ee eee cedure is proposed in mand 

Fe pages i Stow fourth area in Aravilly- 
plan, Chapter V, paragraph 3 (1). Kea fein 1900. In my 


opinion this decision is, to say the least, prematnre. Mahogany 
bas never had a fair chance at Nilambur, and has been, sylvi- 
culturally, wrongly employed and treated from the outset. The 
unavoidable failure of any attempt to mix trees so entirely 
antagonistic in their characteristics as tenk and mahogany of 
the same age, shonld have been foreseen, ‘The existence of 
survivors of mahogany in spite of this proves the vitulity and 
recnperativa power of the tree under the climatic conditions 
which the Nilambur forests offer. The trees of the Swietenia 
Mahogani dpecies in the Aravillykava block are no doubt poor 
specimens, but they look fnirly healthy now, and owing to the 
many vicissitudes of their early life, havea gnarled appearance 
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and should produce finely figured and valuable timber. If the 
block in which these trees grow is to come under the axe in 
1900 in order to make room for a pure teak plantation, I 
hope they will be spared and placed under more favourable 
conditions of growth by the removal of trees overhead. 

6. In thisconnection I would also point out that though 
it may be advisable to remove the Ceara, tho necessity for the 
extraction of healthy teak trees in vigorous growth does not 
seem clear. The desire to create uniformity of age in the 
several blocks is teo prononnced, and but thinly covers the 
desive to utilize some larger trees for the sake of the immediate 
revenue. I am_ inelined to donbt whether for some years the 
areas will show the full power of production of teak. They 
have been nnder this tree and Ceara for many years and have 
deteriorated, not merely owing to the characteristics of these 
trees, hut to the treatment which was in vogue of clearing the 
forests of all undergrowth and bushes, 

7. If it be decided to carry on further experiments with 
mahogany, which I feel inclined to recommend, I would suggest 
that the trees may be planted in small groups, either pure or 
in intermisture with more suitable companions, such as Vylia 
dolabriformis, Pterosarpus Marsupinm and others, and that 
these small areas may be fenced, Trees planted under uneuit- 
able conditions and together with entirely uncongenial com- 
panions are exposed to dangers, such as borers and sambur, 
which may not threaten them to the same degree nnder more 
favourable circumstances. 

I would not even entirely condemn the Swietenia Maho- 
ani in favour of irs near relative the maerophylla. It is true, 
the latter has shown greater vigour when in company with 
teak, chiefly, howover, in localities less suitalle for the latter 
species, but there is not sufficient proof that the Swietenia 
Mahogani will not, under more favourable circumstances, prove 
a success as well, However, even macropiylla timber com- 
mands a higher price than teak, and it is a matter of great 
importance that it is not necessary to plant either of the 
Swietenias on the best teak soil; both species are much less 
exacting in this respect than the teak tree and improve the 
soil, whereas the lutler impoverishes it to a great extent, 
especially where the forest is kept freo of undergrowth, as in 
Nilambur. This clearance is a great mistake and opposed to 
all rational principles of sylviculture, ‘The practice was evident- 
ly introduced by Mr. Ferguson, who bad been trained in 
Scotch plantations, Int survived his reign until quite recently. 

8. With regard to thinning, | am aware opinions ver; 
greatly differ: but { am personally convinced that as a rule it 
has been somewhat too severe, and that many of the small side 
branches which have formed low down on the stem of the ma- 
jority of the teak trees, and which may more or less affect the 
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future value of the timber, are to a great extent due to this fact. 
The crown development cannot follow the too rapid disturbance 
of the canopy, and side lights canse the formation of side branches. 
These branehlets exist to a much less degree in a neighbouring 
private plantation which was never sysiomutically thinned, but in 
which the dominant trees have nevertheless distinctly declared 
themselves. ‘This is a matter I would recommend for further 
study, as the correct sylvicnttural treatment in this respect is as 
yet by no means finally settled. The prescriptions regarding thin- 
ning operations are somewhat too uniform, The operations 
should follow the conditions of each class of forest, and shonld 
yary, both as regards time and severity, in forests created on dif- 
ferent soils. This has frequently been overlooked in the past, and 
the fact that the inaterial is so easily saleable at a considerable 
profit has, I am afraid, in many instances led to thinning out of 
trees which it was not sylviculturally necessary to remove. How- 
ever, Ido not think that any permanent harm has yet been done 
anywhere, and if the crowns in the older plantations are now 
allowed to recloso overhead, and undergrowth is encouraged 
instead of removed, it is probable that the side branchlets men- 
tioned above will disappear without leaving any permanent flaws 
in the timber. 

9, The age of exploitability, which Colonel Beddome placed 
from 60 to 80 years, has probably been more correctly estimated 
by Mr. Inshington, who, very wisely leaves the fntnre treatment 
and reproduction of the forest to be settled and decided upon by 
future generations of foresters. ‘The furecast of the final yield and 
of financial results made by Mr, Lnshington is probably some 
what sanguine, but it will stand a considerable reduction and still 
show a profit which cannot be realized from the land in any 
other way. The past history of the plantation has proved that the 
operations repay the outlay thereon at an early age, and the capi- 
tal value stored up in the forests created, guarantees an exceed- 
ingly fine net income for ibe fnture, several times ns large as 
could be obtained from good paddy land under permanent cultiva- 
tion. The chief reason for this is the favourable situation of the 
Nilambur plantation as regards export, which makes the valuo of 
the material in situ at least twice as much as in any other locality 
known to me. 

10. Under such conditions I think it is false economy to 
restrict annual extension to 80 acres, as proposed in the last clause 
of Appendix D on page 88 of the working-plan ; for, in my opinion, 
it will be easy to prevent over-crowding tho market with saplings, 
even if thinnings be carried out over more extensive areas, for the 
thinnings can, in uccordance with the demands of the market and 
with benefit to the forest of the future, be made lighter than has 
hitherto been the practice. 

11. My advice is therefore to extend the annual planting 
operations over as large an area of tlie suitubie evil avuilable ag 
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means will permit, but I beg to reiterate that I consider the pre- 
vions selection of the areas to be planted a sine gué non, and I 
would therefore recommend the early preparation of a detailed soil 
mup. L¢ would not seem necessary that such a map should be 
mathematically accurate, for all that is required is that the areas 
sel-cted for planting shoul | be easily recognisable on the ground, 
that a forecast sle ull be possible of the areas available. and that 
the extensions siiald be made in accordance with a preconsidered 
plan, ‘The art of planting teak successfully has, in the course of 
yeara, been thorouzhly acquired, so that even if the area planted 
annually were trelled or quadrupled, no great increase in anper- 
vision woult seem to be dematiied: To what extent the manual 
labour required w ineroase the annual outturn in planting operas 
tions is available is a question that must be decided locally. 

The objections made by Colonel Beddome against the greatest 
possible extension of the Nilambur teak plantation, recorded in 
parugraph 27 of its history, ara not sound. ‘There’ is no reason 
why the naturally grown mountainous teuk forests should be ne- 
glected, but they will never repay an outlay of money to the same 
extent asthe Nilambur plantation. The physical qualities of teak 
grown on rich well-drained alluvium, ate always superior to those 
of the more slow growing mountain trees, ‘This haa heen once 
more proved to be true, for the ontinrn of the 24 acres in ihe 
Ramalur block has heen pronounced of the very best quality by 
the Culient trade and has been paid for accordingly. Finally, 
there is no fear that the few thousand acres over which the 
Nilambur teak plantation can be extended will glut the teak 
market of the world. 

12. It would appear that the experiments carried out with 
the introduction of rubber-yieldiny trees have so far been un- 
successful, but I feel nevertheless disinclined to agree in the 
proposal that the experiments of making the Nilambur Basin an 
important centre of ralber supply should be discontinued. I 
agree, as in the ca:e of mahogany, that the areas most suitable 
for teak plantations should not, as a rule, be utilised for this 
purpose, but it would appear to me that in the first instance the 
tapping operations, mentioned on page 86 of the working-plan, 
were not carried ort with sufficient eare, the produce being mach 
mixed with dirt, ind that though the Ceara may ultimately 
be found to be unsuitable, this Is no proof that other rubher- 

jelding trees will lo equally so. To me it seems that the Nilam- 
ur basin is ominently adapted for the growth of rabber- 
yielding plants, and the facility of export renders the prospect 
of a trade ina product which can bear a land transport of 
hundreds of miles particularly attractive. The demand for 
rubber, and its prico, are constantly increasing, and I would 
strongly alvise that experiments should be continued till the 
most suitable rubber-yieling tree is found, which will grow in 
localities not required for extension of the teak plantation. 
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The country at ihe foot of the Nilgharies seems to be eminent- 
ly adapted’ for the growth of Fieus elastica, and I heg to 
recommend that the introduction of this tree in these localities, 
as well as in the Nilambur plantation, which may have been 
classed as teak-prodneing, may be experimented with, Tbe seed 
of the tree and a memorandum on its cultivation may be 
obtained from Assam. I may perhaps mention that both in 
Assam and Egypt this tree is now being cultivated by private 
enterprise, 


B. RIBBENTROP. 


V-SHIEAR AND TRAVEL. 


VI.-EXTRACTS, NOTHS AND QUPRIES. 


Artificial Indin Rubber. 


One of the most recent important events in the history of 
chemistry was the discovery by an Knglish professor that a sub- 
stance corresponding in every respect to India rubber may be 
produced from oil of tarpentine. 

Dr. Wy A. Tilden, Professor of Chemistry, in Mason College, 
Birmingham, began a series of experiments with a liqnid hydro- 
carbon substance, known to chemists as isoprene, which was prim- 
arily discovered and named by Greville Williams, a well-known 
English chemist. some years ago, as a prodact of the destructive 
distillation of India rubber. [a 1884, says She New York Sun, 
Dr. Tilden discovered that an identical substance was among the 
more volatile compounds obtained by the action of moderate hent 
upon oil of turpentine and other vegetable oils, such as rape-seed 
oil, linseed oil and castor oil. 

Isoprene isa very volatile liquid. boiling at a temperature 
of about 36 degrees [nhrenheit, Chemical analysis shows it to be 
composed of carbon and hydrogen in the proportions of five to 
eight. 

& In the course of his experiments Dr. Tilden found that whén 
isoprene is brought into contact with strong acids, such as aqueons 
hydrochloric acid. for example, it is converted into a tough 
elastic solid, which is, to all appearances, true India rubber. 

Specimens of isoprene were made from scveral vegetable 
oils in the course of Ir. Tilden’s work on those compounds. He 
preserved several of them and stowed the bottles containing them 
away upon an unnsed shelf in his laboratory, 

After some months had elapsed he was surprised at finding 
the contents of the hottles containing the enbstance derived from 
the turpentine entirely changed in appearance. In place of a 
limpid, colourless liquid, the bottles contained a dense syrup, in 
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which were floating several large masses of a solid yellowish 
colour ; upon examination this turned ont to be India rubber. 

This is the first instance on record of the spontaneous change 
of isoprene into India rabber. According to the Doctor's bypo- 
thesis, this spontaneous change can only be accounted for by 
supposing that a small quantity of acetic or formicacid had been 
produced by the oxidizing action of the nir, and that the presence 
of this compound lad been the means of transforming the rest. 

Upon inserti: ¢ the ordinary chemical test paper, the liquid 
was found to be sl.ghtly acid. “It yielded a small portion of un- 
changed isoprene. 

The artificial India rubber found floating in the liquid, upon 
analysis showed all the constituents of natural rubber. Like the 
latter, it consisted of two substances, ono of which was mare sola- 
able in benzine or in carbon bisulphine than the other. A solution 
of the artificial rubber in benzine left, on evaportion, a residne 
which agreed in all characteristics with the residunm of the best 
Para rubber similurly dissolved and evaporated. 

The artificial rubber was found to unite with natural rnbber 
in the same way as two pieces of ordinary pure rubber, forming a 
1a tough, elastic compound. 

Although the discovery is very interesting from a chemical 
point of viow, it has nat as yet any commercial importance It is 
from such hoyinnings as these, however, that cheap chemical sub- 
stitues for maay natural products have been developed. Few 
persons outside of those directly connected with rubber industries 
realize the vast quantities imported yearly into this country. Last 
year thore were brought. into United States ports, as shown by the 
reports of the ensioms officers, no less than 34,348,000 pounds of 
India robber, The industry has been steadily progressive since 
the invention of machinery for manufacturing it info the varions 
articles of everyday use. The wonderful growth of the India 
rubber interest in this country will be seen from the statistics com- 
piled in the tenth census, 

In 1870 there were imported 5,i22,000 pounds at an average 
rate of $1. per pound, in 1880 the imports were 17,885,000 ponnds 
atan average price of 85 cents per pound, in 1890 31,949,000 
Pounds were imported at an average price of 75 cents per 

ound, 

i The present price of India rubber varies from 75 cents per 
pound for fine Para rubber to 45 cents per pound for the 
cheapest grade. 

Tr will he seem thai, notwithstanding the increase in im- 
portations, the price of the raw material remains at a compar- 
atively high figure. Many experiments have been made to find 
asubstance possessing the same properties as India rubber, but 
which could be produced at 4 cheaper rate. 

Many of the compositions which lave been invented have been 
well adapted for use for certain purposes, and have been used to 
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adulterate the pure rubber, but no substance has been produced 
which could even approach India rubber in mover of its 
important characteristica, There hus never been a substance 
yet recommended as a substitute for rubber which possessed 
the extraordinary elasticity which makes it indispensable in the 
manufactora of 30 many articles of common use. 

Great hopes were at one time placed in a product prepar- 
ed from linseed oil, [t was found that a material could be 
produced from it which would, to a certain, extent, equal India 
rubber compositions in elasticity and toughness, 

[t was argned that linseed oil varnish, when correctly pre- 
pared, should be clear and dry in a few hours into a trans- 
parent, glossy mass of great tenacity. By changing the moda 
of preparing linseed oil varnish, in so far as to boil the oil 
until it became a very thick fluid and spun threads, when it 
was taken from the boiler, a mass was obtained which, in dry- 
ing, assumed a character resembling that of glue. 

Resin was added to the mass while hot, in a qnantity de- 
pending upon the product designed to he made, and requiring 
f& greater or less dagren of elasticity. 

Many other recipes have been advocated at different times 
to make a product resembling caoutchoue ont of linseed oil in 
combination with other substances, but all have failed to give 
gatisfaction, save as an adulterant to pure rubber. 

Among the best compounds in use in rubber factories at 
present is one made by boiling linseed oil to the consistency 
of thick glue. Unbleached shellac and a small quantity of 
lampblack is then stirred in, ‘The mass is boiled and stirred 
until thoroughly mixed, It is then placed in flat vessels ex- 
posed to the air to congeal. 

When still warm the blocks formed in the flat vessels are 
passed between rollers to mix it as closely as possible. This 
compound was asserted by its inventor to be a perfect sustitute 
for caoutchoue. 

Tt was also stated that it could be vulcanized. This was 
found to be an error, however, ‘The compound, upon the ad- 
dition of from 13 to 25 percent. of pure rubber, may be val- 
canized and used asa substitute for vulcanized rubber. 

Compounds of coal tar, asphalt, &c., with caoutchouc have 
been frequently tested, bub they can only be used for very in- 
ferior goods. 

The need for a sabstitule fur gutta percha is even more 
acute than for artilicial India rubber. A compound used in its 
stead for many purposes is known as French gutta percha. 
This possesses nearly ail the properties of gutta percha, 

It may be frequently used for the same parposes and has 
the advantage of not cracking when exposed to the air. 

Its inventors claimed that it was a perfect substitute for 
India rubber and gutta percha, fully as elastic and tongh, and 
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not susceptible to injury from great pressure or high temperature. 

‘The composition of this ambitious substance is as follows :— 
One pari, by weisht, of equal parts of wood tar oil and coal 
tar oil, or of the Intter alone, is heated for several hours at 
a temperature of from 252 to 270 degrees Fahrenhoit, with two 
parts, by weight, of hemp oil, until the mass ean be drawn into 
thread. Then one-half part, by weight, of linseed oil, thickened 
by boiling, is added. To each 100 parts of the compound, one- 
twentieth to one-tenth part of ozokerite and the same quantity 
of spermaceti are added, 

The entire mixture is then again heated to 252 degrees 
Fahrenheit and one-fifteenth to one-twelfth part of sulphar is 
added. The substance thus obtained, upon cooling, is worked up 
in a similar manner to natural India rubber. It has not beon 
succesfully used, however, without the addition of a quantity of 
pure rubber to give it the requi-ite elasticity. i 

A substitute for gutta percha is obiained by boiling the 
bark of the birch tree, especially the onter part, in water, over 
an open fire, This produces a black fluid mass, which quickly 
becomes solid and sompact upon exposure to air. 

Fach gutta pereha and India rubber factory has a formula 
of it own for making up substances as nearly identical with 
t'e natural prodact as possiole, which aro used to adalterate the 
rubber and gutta percha used in the factory, No one has as 
yet, however, succeeded in discovering a perfect substitute for 
either rubber or guita percha. 

The history of chemistry contains many instances where na- 
tural products have been supplanted by artificial compounds 
possessing the same properties and characteristics. One of the 
most notable of those is the substance known as alizarine, the 
colouring matter extracted fram the madder root. This, like India 
rubber, isa hydrocarbon. 

Prior to 1869 all calico-printing was done with the colouring 
mat.er derived from the madder root, and its cultivation was a 
leading industry in the eastern and southern portions of Hurope. 

In 1869 alizarine was successfully produced from the refuse 
coal tar of gas work- and the calico-printing business was revolu- 
tionized, 

The essence of vanilla, made from the vanilla bean, and used 
as a flavouring extract, has heen supplanted by the substance 
christened vauilla by chemists, which possesses the same charac- 
teristics and is made from sawdust. . : 

Isoprene, from which Dr. Tilden produced India rubber, is 
comparatively a new product, as derived from oil of tarpentine. 

Ti yet remains to be seen whether rnbher ean be synthetically 
produced certainly and cheaply. ‘The resuits of further experiments 
will be awaited with interest, as the produetion of artificial rubber 
at moderate cost would be an event of enormous importance, 
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The Larch. 
By W. R. Fisnen. 


It is extremely important to encourage the cultivation of larch 
in Britain, owing to the excellent quality of its timber and the 
rapidity with which it grows, but planters have of late been 
di:vonraged by the prevalence of the fatal lerch-canker, In the 
present paper, therefore, a description will first be given of the 
conditions for a vigorous growth of lareh in its native forests, and, 
secondly, an attempt will be made to explain how the knowledge 
of these conditions may he applied to its enltivarion in Britain, so 
as to secure for it, as faras possible, immanity from disease. For 
the former, ** Gayer’s Treatise on Sylviculture,” by the eminent 
Professor of Forestry at Muni:h, and the { Flore Forestidve, by 
A. Mathieu. laty Professor of Natural History at Nancy, have 
been consulted, and for the Jatter, the writer bas been chiefly 
guided by $“ Michie’s “Treatise on the Larch,” und by his own 
pertonal experience in English and Welsh woodlands. 


(a) GEOGRAPHICAL DISTRIBUTION, 


The true home of the larch is restricied to the Alps, the Car~ 
pathians, and a few parts of the mountainous region of North 
Moravia. Here—but espe: ially in the central chain of the Alps, 
more on their southers than on their northern slopes and to the 
east of the Bavarian Alps—the larch forms nearly pure woods and 
produces the Hnest timber. In such places the lareh spreads as 
naturally as the oak in Snssex, and ifany meadows near the larch 
woods are not regularly mown, young seedlings of larch spring up 
everywhere in them. Under the matnre Tarch an excellent erop 
of grass is produced, sufficient on about 24 acres of woodiund to 
feed a small Alpine cow during the summer, the grazing being as 
valuable as the wood. 7 

In most other Alpine regions, spruce, beech, Cembran’ pine or 
silver fir are mixed with larch in darger or smuiler proportions, 
but it is rare to find the Jarch completely absent, exeeps in certain 
districts of the Alps, on limestone rock. ‘There are also splenuid 
crops of larch in upper Silesia and in the district of Glatz. With 
the spruce and Cembran pine the larch ascends in altitude to 7,500 
feet, the limit. of tree vegetation, but does pot extend nearly so 
fur north as the spruce, and clearly, demands a greater supply of 
heat than the latter tree. On the northern decliviry of the Alps 
tho larch deseends to the valleys, but not below 3,500 feet on their 
southern slopes — It thrives better in the lower portion of its zone 
than ubowe 4,010 feet. Wilkomm—the first investigator of the 
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larch-canker, named after him Musysuypha (Pesiza) Wilkommii-— 
states that the amount of heat required by the larch corresponds 
to a mean annual temperature between 30° and 46° Fah, 

A very short spring, a uniformly and moderately warm sum- 
mer, and a long winter's rest, which should last at least four 
months, and during which the larch appears to be quite indifferent 
to extreme cold, are apparently required. The larch is extremely 
resistent to heavy snowfall, being leafless in winter, and its 
branches are strongly joined tothe stem and highly elastic, so that 
the wind readily shakes off any snow which may rest on them, 
Although in its native forests the larch can withstand strong 
winds, yet it srows best in sheltered valleys and ravines. It is 
therefore clear-—and Gayer insists strongly on this fact—that the 
jarch does not require dry breezy situations, but prefers damp air, 
although this to a certain extent favours the canker. Hence, in 
the digh mountains, it avoids northerly aad corth-easterly aspects, 
when these are exposed to dry continental gales. 


(4) Sow Requinsuxnte, 


The larch is not particular us to the mineral character of the 
soil, provided the latter is sufficiently friable, moist, but well drained 
and deep. It resembles the Scotch pine in preferring deep soil, 
and though on rocky ground its roots spread far in search of 
clefts, through wrlieh they may pass down into the subsoil, 
yet it never succeeds on very shallow soil. The larch also 
requires the soil to be sufficiently loose for its roots to penetrate 
to some depth, but not so loose as to become easily dried up 
in hot summers ; it never thrives on gravels, which drain the soil 
of its moisture, The best larch trees in the Alps occur in localities 
where the surface of the ground is strewn with blocks of stone 
and boulders, between which the roots can penetrate and obtain 
plenty of moisture and mineral matter, as in the ravines and 

ases of slopes inthe Hingadine, The larch requires less moisture 

in the soil than the spruce, but more than the Scotch pine ; it 
prefers soils which remain fairly moist throughout the year, and 
can withstand excess of moisture in the ground better than o 
searcity of it. 

The annual shedding of the larch needles supplies the soil 
richly with humus, and it is probably due to this fact that the 
tree will grow on soils which are comparatively poor in mineral 
notriment. Frank* has shown that conifers have a symbiotic 
growth with certain fungi which cover their roots and thus 
enable them to obtain nitrogenous compounds from the air 
contained in the soil, another reason why very compact soils do 
not produce good trees, ‘This symbiotic growth is possible only 
in soils containing sufficient humus, in which trees have two 
kinds of roots, tho larger ones penetrating into clefts of the 


“Ber. d. deutach, boten, Ges, 1802, p. 683, 
25 


Los THR LARCH. 


rocks and into the subsoil, and obtaining water and mineral 
matter by means of root-hairs, and also affording stability to 
the tree against storms, while the rootlets in the humus layer, 
which may be termed surface-feeders, afford the nitrogenous 
and other nourishment so important for vigorous growth, and 
which is taken up by the fungus around them, 
As regards its demands on mineral matter in soils, the > 
larch is more exacting than the spruce or Scoteh pine, and 
thrives better on loams or marls, than on poor sands and cal- 
eareous soils. Doubdess the preference for a little clay in 
the soil is due to the fact that clay retains moisture; a 
richness in humus is always a good substitute for clay in this ‘ 
Tespect. 


(c) Lichr Requiremants. 


No tree requires more light than larch, which thus resembles 
the birch. Its rapid upward growth soon enables it to get 
its heal free from surrourding vegetation, and it cannot with- 
stund overcrowding, eith-r of its crown or its roots. In the 
Alps, the matnre larch are grown with their crowns absolutely 
free from neigh ouring treos, for, when crowded, their crowns are 
small and confined to the top of the trees, and their boles 
are merely slender poles. The larch, like the spruce, pre- 
serves its lewling shoot for a long period, and under favourable 
circumstances, attains a height of over 100 feet, and Mathieu cites 
cases of a larch tree 100 feet high in Canton Valais, and another 
175 feet in Silesia, ’ 


(d) Exrernat Dancers. 


Although afew beetles (//ylobius notatus, Tomicus typogra- 
phus and 2. lavie’s) atuack the cambium of the larch, yet, in 
118 native region,they do not effect any serious damage, but 
certain lepidopierous larem, such as those of Zortrix pinicolana 
and the leaf-miner, Colecphora laricella, destroy the needles, and 
xo do certain sawtlies, Nematus laricis and N. Erichsoai, whilst 
the larch-aphis (Chermes laricis\, covered with a white, woolly : 
down, which makes uffected larch trees appear as if sprinkled 
vith snow, eats the needles in the middle, giving them a peculiar 
elbowed appearance. None of these insects, however, are 80 
dangerous to the larch as when it is cnlivated outside, its 
mountain home, As already stated, larch is not liable to serious = 
damage by snow nor by rime-frost, whilst owing to the fact 
that the roots of the trees are kept cold by the snow till May 
and that the warm weather then comes on rapidly, the buds form 
their foliage late and rapidly and are seldom endangered by 
spring frosts. Owing to its rapid growth when young, and its, 
power of reforming un injured leader, the larch speedily recovers 
froin injuries by game or cattle, especially as the former are not 
plentiful in the Alps, 
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The larch, in its mountain home, ia a fairly storm-firm tree, 
though, as already stated, it prefers sheltered positions to those 
exposed to entting dry winds, [ven the destructive canker is not 
often fatal to it in the Alps, as this funens generally forms fertile 
spores only in Jow damp situations near the lakes, or on low 
branches of saplings, smothered hy a dense growth of herbage. 
The fact that the fertile spores can infect the trees only throngh 
wounds also renders the disease rare in the Alps, aa wounds are 
rare, and the larch in its native home isin a thoronghly healthy 
condition, 

(e) Quatiry oF TruneR. 


Mountain grown larch affords one of the strongest and most 
durable of European timbers, It is formed of narrow-zoned alter- 
nate layers of softer spring-wood and harder summer-wood, is 
saturated with resin and very tough and elastic, Tha sapwood, 
composed of ; to 20 zones. is rarely more than half an inch wide, 
especially in old trees, which inerense very slowly in diameter, 
whilst the heartwood is reddish-brown with alternating zones of 
lighter eolonred spring-wood and darker summer-wood, and con- 
tains numerons large resin canals. Its specific gravity may he as 
high as 0-88, corresponding to a weight of 52 lbs, per_ cubic foot. 
Mountain larch-wood is fully equal in strength and durability 
to the hest oakwood, and is also split into staves and roofing 
shingles, 

I. Tor Lance wren Critrvatep mm Brrram, 


Owing to the preference of the larch for damp air, it: thrives 
in the insular climate of Britain munch better than in the drier 
atmosphere of North Germany, this preference for damp air being 
clearly shewn by the occurrence of fine Jarch near the sea-const, 
in Oldenharg. The West of France, on the other hand, is too 
warm for larch, which grows there rapidly enongh in its yorth, 
but soon falls off in vigour, while its timber only weighs’ about 
half as much as good monntain larchwoo!, 

Michie states that larch thrives better in the North than in 
the South of Scotland, the reverse being the case for Mngland, 
but the reason he assigns for thia is incorrect, as he says that the 
soil is drier and the atmosphere contains Jess moisture in the 
North of Scotland and in the Sonth of England than in the inter- 
mediate region. One of the finest Welsh larchwoods the writer 
has ever seen is in Lord Powis’ estate, near Inke Vyrnwy, and 
here the raintall is GO inches, and the atmosphere generally very 
moist, the soil being a deep moist loam, Michio himself refers to 
the excellent growth of larch in the North of Ireland, where the 
atmosphere is surely damper than in the North of England. Any 
one who may donbt whether a moist atmosphere and damp soil 
suit the larch should visit the neighhonrhood of Virginin Water 
and Windsor Forest, where sums of the finest mature larch trees 
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in Britain may be seen, and soveral healthy young Jarch planta- 
tions, whilst other plantations on shallow soil and dry aspects are 
ruined by the canker. In. Britain, the successful cultivation of 
Jarch depends more on a suitable choice of soil and aspect and on 
proper treatment than on the state of the atmosphere, which in the 
British Isles is always moist enough for the production of fertile 
spores of tha fungas, In fact, according to Webster, larch-canker 
first appeared in the drier and more easterly parts of England, and 
is rare in Treland, in spite of its very moist atinosphere. When 
larch is planted in localities where spring frosts are severe, where 
the foliage comes out early, or where owing to a soil too compact, 
loose, or shallow, or too dry an aspect, its growth is languishing, 
or where it is injured by game or insects, or the crop is too crowd- 
ed and the trees have insufficient room for their crowns or roots, 
it is always liable to disease. 

The canker, according to Michie, attacks only parts of trees 
under 15 years old, so that in a tree growing 18 inches a year 
and 224 feet high when 15 years old, the lowest 18 inches is 
proof against disease, and every year an additional 18 inches is 
safe, Henea, when the tree is 30 years old and 45 feet high, the 
lower 224 feet is disease-proof. The canker is also much less 
hurtful on the crown and branches of trees over 20 feet in height 
than on younger trees, and the crowns of older trees are less 
liable to infection than the bases of saplings. 

Excellent larch timber is produced in Britain, and the tops 
of the trees may be used as posts and rails, which last four nee 
as long as those of Scotch pine, On the Tay and elsowhera, it is 
extensively used for ship-building, and for rural purposes : ‘ 
admirably adapted for all outdoor fabrics exposed own aa 
weather. It is therefore not surprising that many mi Hons ct 
larch trees have been planted in the British fsles, and all ug! 
its-cultivation has of late been checked by the ravages of the can- 
ker, there is no doubt that attention to the conditions for grow- 
ing healthy larch will enable landowners still to plant it on a 

rge acale. ; 
= A fairly complete account of the fingis causing loreh-cen ir 
ia given by the presen! writer in Vol. 4 h 
Petestey no hi in 1895, when the book was published, pes 
not aware that itis not always correct to follow Hartig’s advice 
and restrict larch plantutions to breezy hill-sides, ag the fongua can 
roduce fertile spores anywhore in Britaia. Colone! earton, 
‘ormerly Conservator of Forests in India, who now resi Hid ut 
Kingston-Downton, in Herefordshire, near some extensive. jarcl 
Jlantations, wns the first, as far as the writer knows, to ol sonve 
th t larch is freest from canker when grown on northerly aspects, 
rd the i rfactly healthy crops of larch on 
d the present writer has seen perfectly hy rn 
ee . i ke Vyrnwy, in Wales, whilst on 
northerly slopes bordering Lake Vyrnwy, ele es 
the other side of the same hills, facing the sonth and west, 
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larch plantations are completely ruined by canker, There is & 
planiation of larch on a deep moist loamy soil, on the northern 
slope of Coopers Hill, the treas heing nine years old and already 
over 20 feet-in heicht and absolutely free from eanker, whilst on 
the flat land on the Bagshot sands, in an estate only two miles 
off, the larch suffers @reatly from canker; although on northerly 
aspects in the same estate quite healthy and vigorous larch trees 
are growing. A damper situation cannot well be found than 
that of the Coopers ITill plantation, facing. as it does, the Thames 
Valley and frequently enveloped in fog, whilst the sun’s rays 
hardly reach it, owing to the northerly exposure, The reason 
for the vigorons grawth af larch there, and on narthern aspects 
generally, seems to he that the soil remains moist throughout the 
year, whilst the slope prevents the moisture from stagnating in 
the soil and rendering it sour. The feet of the trees are also kept 
cool in the spring, and thus they are restrained from carly spront- 
ing and consequent damage by spring frosts. On sontherly and 
westerly aspects, on the contrary. the hill-sides are dried by the 
sun’s rays, and the plants are tormented by the strong south- 
westerly gales; their growth is thns rendered poor, and they 
are injured by the wind and by spring frost, which does more 
damage by rapid thaw on warm aspects than by the acinal cold 
prodaved.. : : 

Michie cites many fine larch trees growing at Dunkeld and 
other places in Scotland on northerly aspects, and says that the 
north side of a hill is best adapted to grow larch to age and. 
large dimensions. while on the south it grows more readily when 
newly planted and comes sooner to maturity, ‘The writer's ex- 
perience in Wales, however, leads him to recommend the avoid- 
ance of all southerly aspects for larch, and de. Candolle, when 
applied. to in 1838, by the Bditor of the Quarterly Journal of 
Agriculture, stated that ‘in Switzerland, in valleys parallel to the 
equator, all the side facing north is frequently covered with larch, 
while there are none at all to the south, 

This is no contradiction to the statement already made that 
larch grows best on southerly aspects in the Alps, for it isa 
general fact, noted in “Schlich's Munuul of Forestry,” Vol. 
I. p. 114, that trees which on high mountains grow best on 
southerly aspects come round to northerly aspects lower down. 

Michie says that poor superficial soil over a hard subs 
stratum gives rise to root-rot in larch, which is termed pumping, 
and experience in the Windsor Forest shows that this disense 
always arises there, when larch is grown over gravel or iron-pan, 
In fact, gravelly sub-soil dries up the surface too much for this 
tree, besides being frequently impervious to its roots, and the 
same may be sail of layers of flints above chalk when covered 
with only a thin layer of loam. According to both Micbie and 
‘Webster, larch thrives on well-drained peat when not too com pact; 
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but the former states that when peat-land has heen for some time 
used as arable Jand and is then planted with larch, the trees 
become pumped. 

Tiarch eannot stand exnosnre to strong westerly and sonth- 
westerly gales, and when so exposed the trees either lose their 
Jeaders or become hent like a sabre at the foot, while the crown 
bends away from the wind direction. Such trees, however, have 
a special value in Scotland as curved wood for building herring 
boats. The writer has seen all the treesin_a larch plantation hent 
out of the vertical by the west wind. This plantation was on 
level ground which had been deeply trenched all over; but ina 
neighbonring plantation, where the larch had heen pitted, the trees 
were vertical. having a stronger foothold. 

From a ecansileration of the ahove remarks it appears that 
larch should not be planted in frost-holes, nor in localities exposed 
fostrong gales, Soils should he selected which are snfficiently 
deep, moist and frinble, to afford a vigorous growth. The plants 
used should be small and sturdy with well-formed roots, two- 
year-olds heing most snitable, and they are hetter when taken 
from a home-nursery than when exposed to the risks of'a long 
journey hefore planting ; the iden, sometimes prevalent, that lareh 
wants purchased froma nursery in the North of Britain are 
hardier than home-grown plants, is contrary to the writer's 
experience in the South of England. It appears fram Michie’s 
researches that good Scotch seed, or gond seed from Switzerland 
and the Tyrol, gives equally good plants: the latter are, how- 
ever, said to sprout earlier and consequently to be more tender 
during the first two vears than plants raised from Scotch seed, 

The planta should he pitted at distances of five feet apart, 
and it is probably hetter to plant pure larch, but beech and 
larch form a good mixture, and near Cooper’s Till, sweet chestnut 
and larch is a common crop, though these species wonld certain- 
Jv thrive better apart, the chestnut suffering from overcrowding 
when young andthe larch when over 80 vears old. Michio says 
that mixing larch with other conifers in even-aged woods is 
prejudicial to the former tree, 

Early, frequent and moderate thinnings should be carried 
out, only dead and snpnressed stema being removed until the 
wood is 30 to 40 years old and grass appears under the trees, 
The dominant. tress should then be isolated by the removal of 
all interior and cankered stems, and the wood under-planted with 
heech, silver-fir, or Weymonth pine, which will shelter the soil 
and keep up the necessary supply of hamns, The writer eaninot 
ray whether the Alpine enstom of combining pasture with larch enl- 
tivation by leaving the trecs isolated and grazing down the grass, 
can he followed in Brifain withont too mnch deterioration of the 
soil. Michie says that: the Athole larch forests are depastured by 
‘sheep, and that most of the soil is too wat for cattle, which leave 
foot-prints for water to stand in and injure the roots of the trees, 
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The above plan for growing larch trees shoukl be followed 
if large timber is required, the trees being preserved until they 
have attained the desired dimensions, when either the under- 
woo may be cut and nataral regeneration of the larch obtained, 
or the whole crop felled and replanted with larch, In case only 
poles are required for pit-timber, or for posts or rails, there 
would generally be no object in under-planting ; but the larch 
should be carried on to the age of 50 years, by successively 
thinaing out suppressed trees, and then felled and replanted. 

When larch is grown for hop-poles, as in Kent and Sussex, 
closer planting should be udopted from 18 inches by 18 inches, 
to 3 feet by 3 feet, according to the size of poles required. The 
whole crop may then be felled when about 15 to 20 years old, 
or half the trees felled when suitable for smaller poles, and the 
rest later on, 

QOuiside its natural zone, larch suffers considerably from 
hares, rabbits and deer, and game must be kept down in larch- 
woods, or wire fences used until the trees are out of danger, 

lt will be sean that the writer advocates Jarch plantations 
in Britain only in localities thoroughly suited for the tree, and 
that they should be carefully treated and protected from damage; 
and though grown sufficiently close in their youth to afford 
tall and clean stems, that the older trees should be allowed 
plenty of room for crown and root expansion, and the soil protect- 
ed from drying-up and impoverishment, by ander-planting with 
shade-bearing trees, —Land Magazine. 
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Conversion of a Sissu Forest into a Mulberry 
Forest through the Agency of birds. 


The following note is an illustration of the important part 
played by birds in scattering seed, and of tho way in which o 
forest of one species may be converted into a forest of a totally 
different species through their agency. 

The particular bird 1 refer to is the rose coloured starling 
(Pastor roseus) or commonly known as the “Tillyer” in 
vernaenlar. 

During the season of the ripening of the Mulberry fruit, 
end of Mare: to end of April, these birds literally swarm in the 
Changa Manya Plantation, and can be seen in the early morning 
flying in den © flocks, sometimes in such numbers that the sky 
is darkened overhead and there is the sonnd of a strong wind 
blowing as they fly by. 

These birds come to the plantation simply to feast on the 
mulberries, and leave again as soon as the fruit is over. Where 
they come from and where they disappear to, I do not know, 

They aeille on the tops of the trees in such numbers and so 
closely togetl cr, that the tree-tops look black with them, 

th is npoubtedly these birds who spread the mulberry seed, 
and being in such large nambers, it is not difficult, to understand 
how very large areas are sown up with seed in their droppings. 

One dax [ happened to notice the birds particularly, sitting 
in swarms on the tops of the sissu standards in the area just 
felied on the coppice with standard system. The tree-tops were 
black with birds and they made 1 deafening noise. Before long 
they rose and settled a little farther off and so they continued doing 
until the whole regeneration area must have been visited by them. 

This sight was sufficient to explain, how it is that instead of 
getting the felled areas regenerated with sissu coppice, they are 
chiefly covered with a dense growth of mulberry. ‘ 

The Changa Manga Plantation was originally practically pure 
sissu. It bas just completed its first rotation, and the standing 


26 


201 DEATH OF M, DEMONTZEY. 


crop instead of heiv pure sissu coppice, is more than half mul- 
berry, some compartments with the exception of tho siasu 
standards being pure mulberry, 

The first coupe of the second rotation has just been felled 
sud it was on the standards in this area that I noticed the birds 
in such swarms as just mentioned. and there is little doubt that 
the whole regeneration area has been sown with mulberry seed 
in the birds’ droppings. Mulherry being a faster grower than 
sissu and a shade- parer, the latter species has no chance against 
itand unless assisted artificially there is little doubt that the entire 
standing crop, with exception of the sissu standards, at the end 
of the second rotat‘on will be pure mulberry if the two species 
are left to themsel eng, and this result will have been brought about 
almost entirely through the agency of these ‘‘ Tillyers.” 

Imay adi however that it is is not intended to let the 
mulberry have all its own way, but sissu, as the more valuable 
species, will be assisted by cutting back and keeping the mulberry 
below it. 

Provided the factors of locality are suitable, tho method of 
treatment: of these two species is undoubtedly two-storied high 
forest. It is not intended however to go into any sylvicultural 
questions beyond showing the part played by the “illyers” in 
introducing mulber y. 

I enclose aylotograph which | am afraid is rather poor 
Lut was taken wider difficulties. It shows the Tillyers in 
fairly dense masses on one tree x little to the left of the centre 
of the photograph. 

There are also a few birds away to the right. Unfortuna- 
tely most of the birds flew away before 1 could expose the plate. 
The locality is a portion of coupe 1, just felled over, and the 
birds are on the standard trees. 

B. Oo. C. 


15th May 1897. 


Note.—The photogr ph shows the birds excellently, but we regret that it is 
not quite auitable for r production. 
Hon, Ea. 
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A Longicorn Beetle which attacks Mulberry Trees, 


The Shahdera Reserve, a “ Sailaba ” plantation on the banks 
of the Ravi about five miles from Lahore is literally: infested 
with this beetle, as evidenced by the number of attacked trees. 
The plantation consists of about equal parts of Shisham (Jal- 
bergia Sissoo) and Mulberry (Morus indica) with a few trees of 
Acacia arabica and A, modesta, Of these only mulberry is 
attacked, its wood being fairly soft. Both small and large trees 
are attacked and on a large scale, whichever side one looks, 
numbers of trees can be seen with the characteristic rusty, red 
stain on their stems, caused by the trickling down of sap from 
the holes made at the surface by the larvae. 

The presence of the larvae in these stems was noticed somo 
time ago, and search was made for the mature beetle, but as far 
as Tam aware without success until last year, when by regular 
searching, specimens of both pupa and mature beetle were found 
in larval burrows, thus leaving no doubt as to their identity. 
This was about the middle of July, and as no specimens of the 
mature beetle could be found in the burrows in August, that 
must be sbout the time they fly. The larvae can be found at all 
times of the year and of all sizes, clearly denoting that they take 
several years to become mature. 

Specimens have heen sent to the Calcutta musenm, and the in- 
formation obtained that the beetleisa Calosterna and probably C. 
scabrata which does damage to Sal in Oudh. This year it is 
hoped that more specimens will be obtained and the beetle be 
properly identified. 

The larvae, commencing high up, burrow down the entire 
length of the stem and often 2 considerable way down one of the 
main roats, The burrow is confined entirely to the heartwood, 
except where the larva comes to the surface, making communica- 
tion with the outside The Mature larva is half an inch across 
the head and so the burrow is no small one and causes great 
damage to the wood. After reaching its lowest limit the larva 
appears to hulluw out a chamber sufficient to enable it to turn 
round, and then burrows straight up the stem again, sometimes 
following the old burrow, and sometimes striking a new one. 

I have never come across more than one larva in the same 
stem and shall like te know whether this isa case of the survival 
of the fittest or whether one egg is deposited by the female beetle, 

The mulberry is of little value as timber, and even as fuel 
is of poor quality. This being so, the damage is not of a very 
serious nature. It may be that in future it will be more valued 
as timber; for already there isademand springing up for it for 
making tennis racquets and hockey sticks. Should this be so, 
then it will be necessary to take steps to get rid of the beetle. 
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The full sized larva is about B inches long and of ths usval 
longicorn type. The mature beetle is 14 inches long in geod 
specimens and is covered all over with a goiden brown prbe- 
scence. Its elytra are rough especially near the og a 
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How Rubber Trees (Ficus elastica) are grown in 
Assam. 


By D. P, Gopriann, Cxpury Conservator oF Forests, 
Danrayxa Drvistox. , 


1, The India rubber fig or Caontchouc tree is indigenous in 
Assam where it is found a dominant trea 
. in the evergreen forests. It requires an 
exceedingly damp atmosphere, and the best natural rubber trees 
are met with in the forests at the foot of the hills, or on the hills 
themselves up to nn elevation of 2,500 feet. 

2, In its natural state, the rabber starts from seed dropped 
by birds in the forks of other trees, often 
20 or 80 feet or even more from the 
ground, where it germinates, and the young plant remains an 
epiphyte for years until its aerial roots touch the ground ; a8 soon 
as this takes place, the little epiphyte changes rapidly into a 
vigorous tree, throwing out numerous aerial roots which gradually 
envelope the tree on which it first began life and often kill it out. 

‘aving started life so high up, it soon throws out branches 
which overtop the surrounding trees, and the numerons acrial 
roots, which fall from these ‘and establish connection with the 
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Natural germination. 
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ground, in a few years enable it to dominate the forest growth 
around it. 

3. The seed of this tree is contained in fig-shaped fruit, about 

Seed. 75 seeds being found in one good sound 
i : fig. The fruit first begins to form on 
the treea in March and ripens from May onward to December. 
On some trees the whole crop ripens and falls off by Juno, but, as 
aralo, tho rubber tree has froit on it. from April right up to 
December, the figs forming, ripening and falling off, the bole of 
the rains. 

After collection the figs have to be carefully dried and mixed 
with pounded charcoal, which preserves the sesd for several 
months, 

4, In the Charduar rubber plantation nursery, for a seed 
sae balls bed 40’ x 34’, two to three seers of pul- 

. verized rubber seed. 10 seers ash and 20 
seers of vegetable loam or good soil, is well mixed in a half cask 
and spread evenly over the bed, and then lightly tamped down 
and watered Such a bed should yield, with good germination, 
2,000 seedlings and should be sufficient for putting ont 100 acres 
of rubber planted 70’ x 35’, The beds must be well-raised and 
drained, the soil being prepared in the same way as for vegetable 
or flower seed. If sown in boxes, thess should be put under the 
eaves of a honse; ifin beds, light removable shades must be put 
up to keep off the direct rays of the sun, The shades should be 
romoved during rainy or cloudy weather and at night. 

Light sandy lonm is most saitable for seed beds; if the soil 
is stiff, charcoal dust should be mixed with it to make it porous 
and prevent caking. ‘The bed or boxes must never bo allowed 
to get dry. 

5. This should be done exactly in the same way as for vege- 

: table or Hower seed which requires trans- 
Sorina: planting after germiantion, The figs are 
hroken between the hand. As the seed is very minute, the par- 
ticles of the fruit are left with the seed and sown with it, no 
attempt being made te clean or separate the pulverized figs. 
In order to distribute these minute seeds evenly over the seed 
beds, or boxes, a certain quantity of ash and soil is mixed with 
them. 
6, Germination takes place from the end of April to the 
aan end of the rains. Seed sown between 
Germins tion, October and January, requires daily 
watering and screening from the sun, and will not germinate 
before the end of Ayril or the beginning | of May, but seed sown 
any time during the rains will germinato in a few days (from five 
days to a fortnight). Tt follows that the best time for sowing seed 
is during the rains—that is from June to September. 

The embryo appears on the germination of the seed ae a 

seedling having # pair of opposite cotyledons with an entire 
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margin destitute of incisions or appendage of any kind, with the 
exception of the notched or emarginate apex, oval in general 
outline, green in colour and of a glassy smoothness, ‘The second 
pair of leives shows a tendency to the alternate arrangement on the 
stem but appears at the same time Their shape and venation are 
very different from those of the primary leaves for they havo a 
central midrih and a distinetly coarsely-crenated margin, The 
third pair of leaves do not appear simultaneously, and are dis- 
tinetly alternate, with a marked reddish colour after this tho 
plants cusily recoy nized. 

7, When the seedlings are one to two inches high in the seed 
beds or boxes, they should be transplant- 
4 ed into nursery beds, and put out in 
lines about a foot from each other. The nursery beds should be 
woll-raised and drained, but the soil need not be so carefully pre- 
pared as for the seed beds, Here the plants ure kept ol! the 
following rains, when they are dug upand taken to stockaded 
murseries in the forest, and put out 5 x 5° on raised well-drained 
beds, where they remain for two years tll they are required for 
planting operations, 

8, Almost every aniiral will eat the young rubber plants 5 it 
is, therefore, impossible te plant out small 
seedlings in the forest, owing to the des- 
truction by the wild elephants and game, unless each individual 
plant is carefully fenced in. As this is too costly, and the rubber 
after it is 1—2 “fect in height is very hardy and can be trans- 
planted, with ordinary care, at any time of the year (the best timo 
in Assam is between May and July), the seedlings are kept in 
stockaded nurseries in the forest where planting operatiuns are to 
tuke place, and remiin there till they are 10 or 1z feet high, that 
is, about three veara after germination, when they are dug out 
and the roots are eut back 18 inches right around the plant and 
planted on the mounds in the forests. 

9. In artificial planting it is fonnd that the rnbber grows 

7 bert on mounds, Lines are cut through 
Planting operations. the forest 20 feet wide and 70 feet apart 
from centre to centre ; in these lines 15 feet stakes are put y 35 
feet apart, Round each stake a mound is thrown up four feet igh, 
The base of the mound is about ten feet in diameter and they 
taper to four feet on the top; on this mound tho rubber tree is 
planted, care heing taken that the roots are carefully spread 
out before they are covered up with earth, To prevent animals 
pulling the plants and wind blowing them down, they are tied to 


the stukes, 
10. The rubber tree can readily be propagated from the 


cuttings, if ‘only perfectly ripe young 
Cattings. branches or shoots are used, but the tree 


raised from cuttings does not appear to throw out aerial roois, 
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Forest nurseries, 
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and, as the future yield of the tree probably depends on its aerial 
root system, it is questionable whether trees raised from cuttings 
ought to be used rxcept where required only as shade givers, 
such as in anavenne, In the Chardnar rubber plantation, pro- 
pagution by enttings was given up very early, that is about 1876, 
the planiation having been commenced in 1873. 
The best time to take euttings is May and Jono, 
AL. The rubber grows equally well on high land or low land, 
Baked in forest Tand or grass land, so long as it 
Pee ah is planted on a mound and its roots are 
not exposed to the sun. Itis a surface feeder, but, as soon ag 
its roots appear above ground, they must be covered with fresh 
earth natil such time as the tree has formed a snfBvienk leaf cau- 
opy to protect itself. (Assam Forest Report 1896-97), 
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Working Plan Report for the Moharbhanj State. 


PrerareD sy ©, C. Aart, 1 F. S. 


Moharbhanj is a small State covering some 5,000 square 
miles of more or less hilly country, sitaate near the coast of Orissa, 
between Bengal and the Central Provinces, that is to say between 
Midnapore, Singhbhoom, Balasore and Cuttack, The interior 
hills rise to near 4,000 feet and graduate off to undalating lands 
towards the boundaries. The climate is most unhealthy and the 
petty officials were unwilling to render any assistance to the 
working plans party. A proper working plan could not be made, 
but some important steps have been tuken towards it. Nearly 
2,000 square miles have been indicated as forest, some to ba pro- 
tected, and some to be reserved, but only two areas of 51 and 36 
square miles, respectively, have been pronosed as regalar Workin 
Circles, The principal species is sal, for which there is a ge 
demand, but other species, such as Déospyros Melanoxylon, Ptero- 
carpus Marsupium, Dalbergia latifolia, Gmelina arborea, and 
Ougeinia dalberyioides are appreciated. The soil consists of 
metamorphic rocks of all kinds, gneiss, granite, quartz, laterite both 
as plateaux and in the plains, and alluvium of varioas characters, 
with and without lime nodules, The laterite soil is poor, the allu- 
vium, generally -vstiff yellowish whitish clay. is suitable for cultiva- 
tion. ‘The rainf: Il varies between 50 and 70 inches annually, the 
maximum being in July and August, when 10 to 20 inches may 
fall in the month. 

The way in which forest is turned into cultivation is as 
follows:—The undergrowth and smali trees having been burnt and 
cutaway, the larger trees aro ringed and left to die, ‘The land thus 
roughly cleared is called “ Dabi” and after ploughing is sown with 
early paddy, oilseeds, ete. After two or three years crops, the soil, 
if lateritic, is usually abandoned, but if alluvial, the stumps are 
removed and the land thoroughly cleared, it is then called “ Asu” 
and is more valuable. If water is available for irrigation, bunds 
and cuts are male, and the land becomes valuable “Jal.” Tho 
wilder people never get beyond the “ Lahi” stage, which is practi- 
cally the same a: «jhum” in Assam, and the state of the forests 
pears eloquent tistimony to its rninous effects, thousands of rupees 
worth being burnt for a few pice worth of grain. 

All the forests belong entirely to the Raja, who is endeavour- 
ing to follow an enlightened policy and do for his people as much 
as they will let tim, but his task is made difficult by the prejudices 
and ignorance of evon the officials of his state. The Forest Act is 
to come into forve, and the foresta will bo notified under it as 
Reserved or Protected. The latter will be worked especially 
for the benefit of the people, who pay cess to the State 
for their firewood, as for wood for houses and implements, 
taking what they want from the forest in return. Mr, 
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Hatt probably speaks loosely in calling this a “right” The 
division into Reserved and Protected is unnecessary and impolitic ; 
asithas long been recognised that the latter class is a failure 
and cannot be Protected atall, while itis quite easy to arrange 
for popular privileges in Reserved Forests, even to the extent of 
ruining the latter, The notification of any lands whatever as 
Protected Forest unless, perhaps, purely village grazing areas, can- 
not be too strongly deprecated. 

The Moharbhanj forests, in their present state, appear to 
resemblo in their sufferings, the Reserved Forests of Bombay, 
about which a good deal has been said from time totime. Within 
reach of villages, the forest is grazed “to the point of extermina- 
*tion.” The villagers “cut, hack about, and removo the large 
‘trees and poles that nro still remaining, and thus form a third 
‘auxiliary to the fire and cattle, in theiranxiaty to pradnca a 
* howling wilderness at the shortest possible notice.” But the great 
enemy is fire, “the whole countryside for miles round is ablaze, 
‘this’ commences about the middle of February and continues 
"incessantly till put a stop to by the rains about the end of May. 
‘The object in viow is to clear away the undergrowth and thua 
‘facilitate shikar and locomotion generally through the forests.” 
This reads exactly like the growl of a Bombay Forest officer 
concerning his Reserves, only in Moharbhanj thera is not yet 
the protence of protection. Another general method is to apply 
firo to the bases of te large trees, so as to increase the size 
of tho clearing and drive the forest boundary further and further. 

The forests seem to have been originally preserved for 
shikar. ‘Tho earliest attempt at working them regularly was by 
selling a timber-route to the highest bidder, who was entitled to 
take ont everything he could get along his route. “This let in 
“the big contractor, the thoroughness of whose work is testified by 
“the present condition of the plains foresta. . . There is a woalthy 
*Babn in Balasore thy bulk of whose fortune was made in this 
‘manner. . . having made a clean sweep of all the trees over 3 feet 
‘girth, The extent of forests denuded by this man amounts to 
‘about 200 or 800 squire miles.” That isa fleabite compared with 
what has sometimes gone on in British territory, when the 
Forest Officer knew that his only chance in life lay in pleasing 
the Revenue Departinent to which he was subordinate. This 
yicious spur is still in action, and will act as longas the Forest 
Department is not independent of such stimuli, 

Tho late Maharaja stopped the route system, and issued 
orders prohibiting the felling of certain trees without permission, 
but the benefit bas be n nullified by “the utter disregard shown by 
“the snbordinate revere officials” and “the forest'is mutilated in all 
directions, and thefts of timber are carried on without any attempt 
‘ateoncealmont all over the state.” Just like our Bombay collea- 
gues again, but Moharbhanj is not blessed with a power of 
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compounding offences, ridiculous in its extent, and now considered 
far more dangerous to the officer than to the thief, The route 
system was followed by a lease system, the conditions being 
characterised by all the “childlike and bland” innocence of the 
drafting Babu whose father-in-law is the contractor. The lease 
runs for 9 years, during which time, having due regard to the 
checks upon him, tho lessee has in practica the faculty of taking 
out everything he chooses to lay hands on. There is no penal clause 
for breact. of conlitions, and examination may only bo, made at 
two places outside the siate territories, and therefore jurisdiction, 
This last is an exceedingly artistic touch. It is, in fact, doubtful 
whether tha ahsolute ‘monarch’s favourite expletive, “Off 
with his head,” is quite the useless anachronism we pretond it ia, 
Another lease covers all the “dry timber” within an area of 
500 square miles, It likewise covers all the green, as is the 
occasional custom in British territory also. But the Ruja has 
wisely cancelled this lease, though he may hereby incur the 
reputation of a spoilsport among the more astute and unscrupulous 
of his subjects, The Forest revenue has risen from Rs, 13,778 in 
1884-85 to about Rs. 38,000 at present, two-thirds of it being 
derived from the household cess on wood, When 60,000 cubic feet 
of good sal timber ure lei yo for Rs, 2,801, it is apparent that 
there is some hope of the revenues expanding freely under 
judicions treatment. A log of 30 eubic feet is worth Rs. 45 in 
Midnapur, and the carriage costs Rs. 9-6-0, so that a purchaser 
could afford to pay 4 as. per cubic foot to the State, and still make 
30 per cent profit. 

The Reserved forests include about 1,000 squaremiles. In 
this area no sound and promising sal whatever is to be cut. The 
treatment is to consist in the removal of bad and unpromising 
sal, with other kinds of trees as required, and all minor produce. 
Tho object is to re-establish sal where its supremacy has been ime 
perilled. The crowns of seedbearers are to bo kept dense enough 
to touch when swayed by the wind, until such time as a 
young crop is obtained. The different sj ecies are placed in 
the following order of merit, which, would perhaps, not be 
the same in all districts, (1) Shorea robusta, (2) Divspyros 
Melanoxylon (3) Pterocarpus Marsupium, (4) Dalbergia tatefolia 
and Sissu (5) CMoromylon Swietenia (6) Soymida febrifuga (2) 
Ougeinia dalbergioides (8) Gmelima arborea (9) Adina cordifolia 
(10) Terminalia tomentosa (11) Albizeia Lebbeh, _ 

The two small working circles are selected simply because 
they contain the most accessible of the remaining mature sal. 
The difficuliy will be to get rid of the usoloss material to make 
room for good trees. The method adopted is selection, with 
the object of utilizing mature trees while at the same time improy- 
ing the general condition and constitution the forest. The felling 
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cyclo is ton years, and of the blocks or compartments are laid out 
simply by ocular estimate. 

he exploitable siza is fixed at 7 faet girth, as between 7 feet 
and 8 feet some 27 per cent, of the trees are unsound. But this 
unsoundness is artilicial, and will disappear with good conservancy, 
sothat the exploitable size may ultimately be raised to 8 feet. 
The possibility is estimated at 1,00U to 1,500 trees annually each 
cirele, This is a considerable margin, which will be brought 
within closer limits presumably by the state of the canopy, on 
the due maintenance of which Mr, [Hatt vary properly lays great 
stress. By the end of the 10 years much road making will have 
been gat through, the plan will, if necessary, be revisad, and perhaps 
by that time it may be possible to bring other areas under working 
plans. This will however depend mostly on the progress made 
with the roads. 

The protected area includes about 1,100 square miles of 
inferior forest, and 760 sqnare miles of jungled waste. In the 
impoasibility of providing forest guards the safety of this area 
will be entrusted to the actual village officers who are at present 
aiding and encouraging every kind of loot, just as obtains in 
certain mush more important British districts. These men are 
to be kept virtuous by exompting them from the wood-cess, bul. 
itis donbiful if thoy can be persuaded that Its. 5 remission is 
superior to Ks, 26 loot, plus popularity. ‘The production of 
tusser silk is stated to invariably result inthe “complete destruc- 
tion of the forest” in the areas utilized. The Report is xecom- 
panied by 5 excellent snaps. 
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V-SHIEAR AND TRAVEL 


A Shikar Story. 
Dear Mr. Evrror 


Lsend you the enclosed history in great trepidation for, in 
the first place, you will probably be inundated with Shikar stories, 
the result of Tawkwé’s appoal to you, and your appeal to Tawkwé 5 
and secondly, I dread Tawkwe's criticism, for wo have no sample 
of his work on which we can regulate our own composition, But 
it is asimple story and there are no spots and few stripes. 

0. ©. 
“<Fortnne ia merry, 
And this mood will give us anything.” 

T’is not for me to explain events, but merely to record them. 
The facts are simply that four ponderous and ancient tigers had 
for years roamed in tho Sal Forests of one of the submontane dis- 
triets of the N,-W. P., and defying all the wiles and tricks of a 
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host of sportamen, and that they all died within three weeks, suc- 
cumbing to the simplest of artifices. So great was the familiarity 
of the country-side, that each tiger had a name—there was the 
Bankati tiger, the Chandparah tiger, the Domohani tiger, and the 
Phuta Kua tiger. Whenever other sport was scarce, we used to 
play with one of these monsters: he reciprocated the joke, and, as 
a raward, received a full meal of beef, but he never went so far 
as to offer his striped carcase as a target. The Bankati tiger 
began it, he frightened a tied-up b uffalo till it broke its rope 
and fled to its companion ; the tiger followed in the track and killed 
the companion, dragging him away for a quarter of a mile into 
thick green graas some 10 ft. high, We constructed a machan on 
asal pole. It was conspicuous; our only hope was, that the tiger 
would come through tho grass, and so not observo the naive attempt 
at concealment. At 5 p. m.a“ Kakar” informed us, with satisfying 
reiteration, that his majesty was on foot, and a few minutes later 
we heard him crashing through the grass. The buffalo lay in a 
little circuit of beaten down grass some 6 ft. wide, and the tiger 
protruded his head into this well of vegetation and seemed as- 
tonished at the light thrown on the subject. He advanced one step 
and the next instant, as the shot rang ont, he was charging wildly 
through the high crass, After a run of some 50 yards, he chang- 
ed his mind, revenge seemed to possess him; returning at the 
same speed, he ended his life witha magnificent spring which 
landed him somo 15 yards from the buffilo. We brought him 
thence and then the secretive villagers confessed to a tale of woe. 
Each had lost ihe pet lamb of their flock : to believe them, the 
Bankati tiger had decimated the herd. 

The Chandparah tiger continued it, He took to walking one 
road every night, and one evening he found a buffalo on his 
path ; he was very startled at this operation and bounded heavily 
away, but returned and killed and ate. He selected a small is- 
land of thick young growth surrounded by a sea of grass in 
which to hide his meal. The place seemed impossible, but we 
tied up a machan on the mainland, and blockaded the island from 
one side only. Any other tiger must have come from the other 
side, but the Chanuparah tiger arrived al sunset froin the rear ; 
he puffed and panted as no blockade runner should, and to crown 
his folly, stood to take breath before crossing the open, When 
he did cross, he had two bullets through him, and the passage 
was accomplished under fire. He reached the other side and 
lay stratched, a silver tiger, in the beams of the rising moon. 

The Domalhani tiger I can only write of with regret and re- 
morse. He was the friend and playmate of my youth. Living 
close to the house in inaccessible ravines and heavy grass, he was 
always ready during the pasb 20 yeurs to accept hospitality but 
never to return it. He was invariably out when one dropped in, 
and the countless offerings he bad absorbed, had been duly 
apprediated ; he did eredit to his gram, His fore pads were eight 
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fingers across, without the toes, and his figure was far from 
elegant. What possessed the old fellow to kill a buffalo and 
drag it away from his fnvorite ravines cannot be explained. Ho 
ate half of it and left it lying in the sal forest, we thought he had 
as usual abandoned it, It was getting dusk and timber carts 
had passed with bewildering creaking, with shouts and songs of 
nervous drivers, when a shadowy form stood near the kill. Now or 
ot the fading fight. ansisieds and ve strained our ears to 
ome evidence of the result of the shot. 1, i 
fora short distance through the forest, then gisite ometine 
that the tiger had subsided into a walk, We went home grieved 
but not astonished at the escape of our old companion. The next 
morning we found the tracks of a great tiger crossing the rond 
towards the kill. Itseemed conclusive evidence that our friend had 
recovered from his fright and had resumed his meal. The buffalo 
had been moved, fresh drops of blood from the carense showed that 
we had disturbed a chota hazri, Shamefaced before the trackers 
we brusquely gave the order to remove the machan, yet took one 
more sorrowful look at the deep claw marks made the night 
bofore by the startled tiger. We sat down and took the augle 
of fire; and puzzled, gave the order to track up as far a pos- 
sible. At 20 yards one drop of blood ; at 30, the tiger had lain 
down, and 80, carefully picking up the evidences, at 200 yards we 
we found him dead and stiff in his ales “Nabe: ! Seite hs 
he Phota Kua tiger had thus fortuitousty arrive uring 
ie a had akon of the Domohani tiger's meal. The next 
day he killed a erd buffalo and dragged it across the river, taking 
up the quarters vacated by the Domohani tiger. On the thir ay 
he accapted a bait but left it lying near water and grass. ey 
machan was favorable, we Jooked down into a sea of grass, one 
backs the well known ravines. The grazing buffaloes drew o! 
at sunset in response to the weird calls of the herdsmen, and 
while they were yet in sight, the tiger came out of the forest sad 
flung himself at full length in the green boggy soil. For 7 
10 minutes he lay rolling over and over but screened fron nen 
an intercepting bush. it was getting dark and we ne an a 
ing up in the machan, aiming at the parting of tl om ite hair 
between the forelegs. The bullet was arrested in tl a strong 
hones of shoulder and spine, and the tiger fell dead 20 yar‘ Is away. 
The jungles are now lonely and silent, no belling sam ‘a or 
noisy kakar disturbs the night, and we must wait till other ‘i ers 
find out the convenience of these happy hunting grounds, be ore 
wecan again regard them wath feelings ie so ders 
e in a merry mood. will not tro’ 
aaah deta of eaauremnl Suffice it to say thatthe quartette 
d that the largest skull was not 
measured exactly 40 feet an g 4 
4 inch less in combined length and breadth than that spoken o! 
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VI-BXTRAOTS, NOTHS AND QUBRIDS 


Timber and other Trades of Cuba. 


Throughout the civilised world the straggle which now centres 
around the shores of the island of Cuba is of absorbing interest and 
although we, as anation have no direct concern in the questions 
at iasue, still it is of no little importance to us from a commercial 
standpoint. Owing to the unsotled state of the country, our trade 
with Cuba has been shrinking for many years, and daring the 
progress of the last rebellion it has dwindled down to very small 
proportions. 

Tn 1888 the value of our exports to the Spanish West Indies 
amounted to £2,734,500, whereas in 1895 they were valued at 
£443,640 only ; and our imports trom the unhappy countries 
which in 1888 were valued at £323,028, had falleu away in 1893 
to £181,567. Our exports wére of a very miscellaneous character, 
but cottons and piece goods predominated largely. Ten years ago 
we sent 55 million yards of cottons, but two years ago we only 
sent 26 million yards. 

Our principal imports’ from the Spanish colonies are rum, 
tobacco, coffe», and wood. Mahogany, cedar, lignum-vitie, 
ebony, genndi'lo, live oak, fustie, quebracho and ‘rosewood grow 
to great perfection in this topical climate. The mahogany is 
highly esteemed in the Evropean markets, being second only to 
best Spanish wood from St. Domingo. The quantities of these 
valuable woods reaching our shores has been diminishing yearly 
during the period of disturbance in the island; the late insur 
rection howevrr has never altogether stopped the export. 

The import of mahogany and hard woods of all kinds to Eng- 
land has been as follows in the respective yeare :— 


Tons. Tons, 
1888 «+. 8,897 1892 + 4,021 
1889 vs 6,347 1893 vee 4,891 
1890 vee 5,B23 1894 ~ 8,662 
1891 » 6,554 1895 8,805 


It will be noticed that in 1894 there was an increase, which 
consisted of a large quantity of small and inferior mahogany and 
cedar shipped that year from Nuevitas. The 3,805 tons exported 
to England in 1895 was valued at £22,368. The shippers of 
Cuba mahogany and cedar. we conclude, take a'very lively interest 
in the European markets, judging from the number of subscribers 
to the “Journal” in the island, 
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When a stable Government is established in tho island there 
is little doubt but that our commercial relations with ihe Cubans 
will rapidly increase to their former proportions, 

Cuba is the largest island of the Antilles, and the most impor- 
tant colonial possession of Spain. {[t hasa length of rather more 
than 750 miles, and an average width of 50 miles, its area being 
about 40,000 sqnare mites, It is larger than Ireland and less in 
area than England. — [t was discovered hy Columbus on his first 
voyage in 1511, and from the salubrious climate it enjoys aad the 
productiveness of the soil it is called the “ Queen of the Antilles.” 
The population of the i-land is little over a million and a half, 
consisting of avout a million whites, nearly half a mitlion coloured, 
and some forty thousand Asiatics. 

Cuba is evidently of voleanic origin, which has given ber a 
bold const in many jlaces, with numerous and fine harbours 
Along the north shore are Bahiahonda, Cubanas, Mariel, Havana 
Matanzas, Cardenas, Saguala Grande, Caibarien, Nuevitas, Manati, 
Puerto Padre Gibara, Banes, Nipe, Levisa, Tanamo, and Baracoa, 
Along the south shore are Guantanamo or Cumberland Harbour, 
Santiago de Cuba, Manzanillo, Casilda, Jagua or Cienfuegos. 
Some of these are magnificent: in size and depth of water, and 
their names are familiar to the Earopean mahogany trade, 

Lying along the north shore are 570 isles and keys, while 
the sonthern coast has 780, a total of 1,800. 

The goographical situation of Cuba is extremely favourable to 
commerce, while its extraordinary fertility of soil and magnificent 
climate make it a treas iry of natural resources. Topographically, 
tho island presonts every phase of surface and altitude, A chain 
of mountains extends from east to west, forming, as it were, a 
backbone to the land. This attains in places an altitude of 8,000 
feet, giving a wide range of climate and atmospheric conditions, 
toyether with a varied flora, Another range, about 200 miles long, 
skirts a part of the Southern Const. The rivers, of which there 
are about 250, flow frem the mountain heights to the sea. They 
nro rapid and picturesque, and water valleys whose fertility and 
beauty are unsurpassed perhaps anywhere on carth. 

Taunt, the metropolis of the island, has a population of 
200.000, and isan important commercial centre. Its admirable 
situation makes itthe emporium for Central America, being situ- 
ated on the busiest thoroughfare of the Western hemisphere, 

The whole of the trees growing on the i-land are Nardwooda 
and unsuitable for constructive purposes; all building timber, there- 
fore, has to be imported, and the nearest producing country being 
the United States, both the export and import trade with Cuba 
is of considerable importance, especially to the pitch pine districts 
of the South. 

In time of peace they always have been important buyers 
of pitch pine, and now, with rained towns and desolate plantations 
to rebuild when peace shall come again, they will require a quantity 
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of material which will tax the gulf mills to supply. When 
the task of rehabilitation comes, and immigration and material 
development seis in, it has been estimated that the demands for 
fumber alone, in such case, will aggregate not leas than 
800,000,000 feet or 5,000,000 leads annually, or 200 feet super 
per capita, and this would afford a good outlet for the lower 
grades of pitch pine lumbor.—(Limber Trades Journal.) 


Yulcanizing Wood by the Haskin Process, 


On the 27th January last, a demonstration of the Haskin 
Wood Vuleanizing Co.'s extensive machinery and plant, used in 
the process of Haskinizing (or vulcanizing) wood, was given at 
Millwall, London, on the site of Samuda’s Old Shipbuilding Yard. 

The question of woed preservation is one that has necessarily 
engaged he minds of eminent scientists and inventors for many 

years, but the snecess that has attended their efforts up to the 
present has been but small. 

The original idea, which has heon worked upon up till now, 
was to take the sap out, so as to permit the injection of other sub- 
stances into the wood, whereas it has been proved that the sap 
should be retained, and made to preserve the wood, being composed 
of certain albuminons, nitrous, oily, and resinous substances, 
Thos, does the act of nature, by her Jaws of heat and atmospheric 
pressure, create in course of time the hard, sound fibre of the 
wood, 

When wood is heated, as in ordinary distillation, the sub- 
stances composing the sap that have not been converted into the 
fibre, are not extracted, but chemically changed, and form a most 
powerful antiseptic mixture. This has been soparated for com- 

~ mercial purposes into acetic acid, methyl alcohol, methyl acetate, 
and tarry matfer containing phenol, creosote, oxrholic acid, etc, 
These chemicals result from the action of heat upon the natural 

~ sapof the wood, and are entirely different from the sap ot the 
tree in its natural state, 

Upto the present “Charing” has been the operation chiefly 
relied upon to resist the effect of decay from exposore to 

~ moisture. Stakes and piles are generally thus treuted before 
being driven into the ground, Casks are charred by coopers 
when they are intended to hold water; and the experience of 
ages has shown, beyond all question, that the charring of wood 
will preserve it from decay, so far as the heat penetrates beyond 
the fame line. By this process wood has been made to last for 
conturies. Speeimens were taken from the herpes of Egypt, 
and several logs of wood wore found which had been divided 
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in the middle, chamfered off at each end, the inside dug out and 
burnt or charred, both on the inside and on the outside. The 
burnt surface appeared to have been extinguished by immersing 
the dug-out in water. Afterwards they were covered with some 
kind of papyrus, or cloth, highly ornamented and used for burial 
cases more than 2,000 yearsago, and are now ina good state of 
preservation. Charring is based upon the only correct principle, 
that of “utilizing the natural fluids in the wood” by the appli- 
cation of heat, 

But in charring the heat cannot penetrate to the centre of 
timber without burning too deeply ; some of the fluids are not 
reached, while others escape and are Jost in the operation ; hence 
charred posts and timbers are found sound to the depth of half te 
one inch (so fur as the heat had penetrated) but rotten in the 
contre, 

Now Haskinizing (or Vulcanizing) deals with the natural 
fluids or properties contained in the wood itself—and consists in 

lacing raw wood in a cylindrical treating chamber, made of 
oiler-plate of any size, or numbers of them placed together— 
according to the output required—and submitting the same for a 
few honrsto a medium of superheated, circulating, compressed air, 
which effects the chemical change. The air pressure employed 
prevents ovaporation, while the intense heat passes through to 
the centre of the timber, causing the constituents to organize into 
au oleaginous compound, saturuting the fibro, and filling the pores. 
In cooling down under the same pressure, the new compound 
becomes consolidated with the fibre, thus indurating, strengthen- 
ing, perfecting, beautifying, and preserving the wood from decay, 

The germinative prineiple inherent in the sap is destroyed, 
all fungi, germs, or insect life are killed, and oo offensive odour is 
emitted from the wood after treatment. 

Heat increases tho affinity of substances foreach other. It is 

_ aremarkable fact that water, under pressure sufficient to prevent 
ity escape into steam, may be so highly heated, that it will de- 
compose natural fat, and, as an organic base, form a perfect and 
fixed combination with certain fatty elements. 

Haskinized wood makes excellent railway sleapars and tim- 
bers of all kinds for stations; telegraph, telephone, and signal 
poles ; bridges, docks, piles and mining timbers ; for shipbuilding, 
masts, decks, interior woodwork, ete. It is tough and strong. 

The great value of the process is due to its fixing the 55 per 
cent. of fluid matter within the wood in a condition such that it 
cannot ferment or yegetato ; nor is it Ituble to dissolve or wash 
out, but is ovenly distrinted, filling the wood cells and ducts, and 
debarring cutrance to moisture or germs of decay. 

There is no doubt but that the preservation of wood from 
deony alone will benefit the world equally as much, if not more, 
than the combined praducts of all the great inventions in the 
treatment of iron and vegetable substances, 
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Shortly, the ptocess is the subjection of timber to air at high 
temperature and pressure. The temperature used muy be as high 
n9400° F., and the pressure az much as 200lbs per square inch. 
Tho effoct of this is to sterilize the wood, and impregnate it with 
antiseptics, and this impregnation has been effected in the cells 
and fibre of the wood itself, by parts of the wood having been 
raised to the critical temperature at which resolution of the less 
stable fractions and of the woody tissue begins. 

There is no doubt that the Haskin process is one that depends 
for its success on precision in working. 

The plant exhibited at the inspection consisted of two cylin- 
drical vessels, each 120(t. long by Gft. Gin. diameter, secured at 
the further end, but free to move over rollers, when their tem- 

erature rises during the process. These vessels are built of 
oiler plate, and are made in sections, so as to facilitate jointing 
and transport, The end nearest the wharf is closed by a door 
of very ingenious construction, the same being counterpoised and 
controlled by a band wheel, by which it can be shut to, and 
opened, for the insertion of a load of timber in less than two 
minutes. The wedye-shaped bars, actuated from the centre of 
the doors by @ peculiar gear, are shot into their slots by a single 
operation. hese doors weigh, we understand, something between 
eight and ten tons, and being worked on a hinged arm, are both 
noveliand ingenious, 
in the cylindrical receptacles the wool is snbjected for about 
eight hours fo the action of air ata temperature of 400% I, and 
at a pressure of 2001hs. on the square inch. 

Tram rails run the whole length of the cylinders and are 
connected with the rails that run from the edge of the wharf; 
also steam pipes nsed for the initial warming of the cylinders 
pefore the actnal treatment of the wood begins. When the timber 
to be treated kas been run in on trucks, steam is tnrned into 
these pipes, and the exuding moisture from the oxterior of the 
timber is expelled, and run off through cocks at the bottom of the 
cylinder. ‘The latter are then shut, and heated compressed air is 
driven in, Air-compressing engines supply this, having steam 
and air cylinders both 18-in diameter by 30-in stroke. The air 
is compressed at one stuge to a pressnro of 200Ihs. per square inch, 
and to aid this, water is injected into ‘the air-compressing cylinder, 
so as to cool the sir heated by compression. A water separator 
next dries the moist compressed air by its passage. The air is 
now pumped by a circulating pump through tubes heated by live 
steam, and thence through a sortof pipe stove, heated by coke. 
Its temperature is raised to 400° F., and it is ready for delivery 
to the timber-treating cylinders, where its constant ciren)ation is 
fully maintained. From these ib passes to a tubular cooler, and 
is taken lo the virenlating pump, and sent again through the same 
evolution. Any loss of pressure in the course of circulation is 
easily made good by use of the compressor. Of course, the 
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temperature employed depends on the class of timber to be 
treated, and may in some cases be such that the heating of the air 
can be performed by live steam without the curriculum above set 
out, Where, however, sleepers are concerned, a high tempera- 
ture is essential, as they are subject to so many destructive 
agencies. 

The works as inspected are admirably fitted for their purpose, 
and ample provision has been made for necessary extensions should 
the process become commercially adaptable, and be taken up by 
the propor parties. 

Steam, for all the purposes mentioned, is provided by three 
Galloway boilers, 28ft. by 7ft, working at a pressure of 200]ba. 

er square inch The whole plant, indeed, has heen constructed 
by Messrs. Ga'loway, and is of the most improved and substantial 
description. We will describe the boilers at length later on. 

Five different experiments have been made with Haskinized 
wood for the purposes of ascertaining whether the white ant 
would pursue its ravages with this wood asin the caso of ordinary 
timber, and the results were somewhat startling. A strip of Has- 
kinized wood was placed in a nest of ants in Burmah, and left for 
three months ; whan the nest was visited after the expiry of that 
period, it was found deserted, and the wood untouched. A like ex- 
periment was conducted on two subsequent occasions, with the 
same result. The value, therefore, of this [askin process for 
Indian requirements can scarecly be over-estimated ; for not only 
has it thus proved itself impervious to the white ant, but it ap- 
parently effectually disperses them, and, therefore, vuleanized 
wood, under this process, should have a fair future in front of it 
throughout India 

The exact chemical effact produced by the process has nob 
yot heen definitively sottled, but certainly it shoald be of suffi- 
cient theoretical interest, and practical importance, to justify close 
and systematic investigation ; and no doubt this will be under- 
taken now that the process has become a commercial fact, 

Many of the American Railway Companies are already 
using sleepers preserve by the Haskin process; and several 
railway companies in England have notified their intention of 
giving sleepers, treated by this process, a trial. With regard to 
the Galloway boilers employed by the Company, we may mention 
that they are each 28ft, long by 7ft. diameter, and are capable of 
evaporating 6,000lbs. of water per hour with average coal and 
draught, They are suitable for a 200Ihs, working prossuro, tho 
shell plates being thirteen-sixteenths of an inch thick, and other 
parts in proportion. They are constructed of the Lest mild steel, 
eapable of withstanding a tensile strain of 26 to 60 tons per square 
inch, with not less than 20 por cent. elongation in 10 inches. 

The furnaces are 2ft. Yin, in diameter, and the flue plates are 
supported by 30 Galloway cone tubes, und 10 patent pockets are 
fixed in the flue to divert the flama amongst the cone tuhes, 
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‘Tho boiler ends are solid, rolled in one pieco 3 in, thick; and, 
before leaving the works, each boiler was tested with water 
pressure of 3001bs, per square inch. 

The usual mountings are fitted on the boilers, and a 2 in, 
feed valve ig ased. Tha dead-weight satety valve is of Sin. 
area, and there is one high steam and low water safety valve on 
Galloway's patent. A 6in. steam junction valve (ranch pattern) 
is used, and the usual anti-priming pipe, gauges, etc, are attached. 

As before mentioned, the machinery has been supplied by 
Messrs. Galloway, of Manchester, aa certainly the material, 
workmanship, and efficiency of the whole plant, redound to the 
already high reputation of this firm —(/ndian and astern 
Engineer), 
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By Dr. Wittiam Scntten, C.1. B., 


Professor of Forestry in the Engineering Oollege for Initia, 
Coopers Hill. 


About eight years ago this Society paid mo the compliment 
of electing me an honorary member. While most cordially ap- 
preciating the honoar, L have for some time past felt very un- 
comfortable, because [ have, up to date, not been able to show in 
a tangible way to what extent [ consider myself under} an obliga- 
tion to you.” Hence, when onr worthy President invited me to 
to address yon to-day, 1 seized the onpareunly st eagerly, 
trusting that the remarks which I shall be able to pffor to-day, 
may in some small degree contribute to the furtherance of the 
aims and objects of the Society; and I further trust that the 
present oceasion may be only the beginning of my bedoming more 
closely connected with the work of the Society, than has heen 
the case in the past. 

Onr President left it entirely to me to choose a subject upon 
which to address you. I sdnatderad the matter, and|I arrived at 
the conalusion that I could not do better than io offer a few 
remarks upon the question which, I know, has gf late been 
uppermost in your minds, namely, “ Forestry Banton. This 
subject is all the more congenial to me, asT have for many years 

at been associated with the education of foresters, and if L 
fhow anything at all, T ought to know something about the re- 
quiroments of forestry education. 


|) © An address delivored at the forty-fourth Annual Meating of the Royal ” 
Scottish Arboricultural Society, held on the 27th Jenuary, 1807. 
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" . 

segs dite Aree point vehieh demands our attention is—Whother a 
c f ry education than has hitherto been obtained 
in this country, has been made out ? 

: Gentlemen, forestry is an “industry,” and, like all other 
industries, it is snbject tothe law of demand and supply. Until 
a recent time the demand was for arboriculturists and not sylvi- 
culturists, That demand was admirably met by the corps of 
gentlemen who attend to the aboriculture on the various estates 
of this country. ‘fo expect that these gentlemen should sudden}: 
turn inte experienced sylviculturists, to suit « demand which 
has only lately sprung up, is hardly fair. Until recent times the 
economic question was, as far as the bulk of Dritish woudlauds 
is concerned, of minor importance, since these woodlands were 
maintained chiefly for other objects, such as beauty of landscape, 
or the production of fine specimens of trees grouped in picturesque 
fashion over the estates, or for game coverts. 1am sure I ma: 
safely say that these requirements were admirably met by Scottis 
wood managers. But of Jate, however, a change has come, 
Agriculture his fallen kw, and the rent-roll of many proprietors 
has been seriously affected. ‘The economic or financial importance 
of woodlands, and the profitable utilisation of waste lands, have 
come more into the forezround. Hence the increased demand for 
skilled sylviculturists as wood managers, who are fully acquainted 
with the economic aspect of the industry. This is all very well. 
But forests which have been hitherto managed for other objects 
cannot suddenly be converted into what 1 call “economic forests,” 
The change takes time, and if proprictors are beginning to get 
impatient, they have clearly ouly themselves to blame, The 
transition from the one condition Lo the other takes a considerable 
space of time, and it demands the greatest sill of the sylvicul- 
turist to effect it without loss to the proprietor ; in fact, it means, 
in only too many cases, the gradual utilisation of the woeds now 
existing to the best advantage, and the production of new woods 
whieh will meet the requirements of modern economie forestry, 
and not of arboriculture, The thing can be done, but the opera- 
tion requires the training of wood managers on lines somewhat 
different from those hitherto followed in this country. 

To understand the difference between the two things more 
fully, it will be well if I touch for a few minutes on the principal 
causes why the timber now “produced in Britain cannot compete 
with that imported from abroad. On this subject so mach has been 
written and said of late that [ can compress what I have to say 
into a few sentences. Indeed, the Transactions of this Society 
during the last two years are a very storebouse of information on 
the subject. : 

You are aware that the general drawback, from which forestry 
in this conntry labours, is the absence of e regular demand for 
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home-grown timber. You also know that, until a comparatively 
recent date, at any rate , most Government contracts for works of 
construction contained a clause to the effect that no home-grown 
timber would be allowed to be used. If we take those broad 
facts into consideration, it is easy to perceive that the explanation 
may be condensed into the following two statements :—(1) The 
home-grown timber is, generally speaking, inferior in quality to 
that imported from abroad; (2) it comes into the market at 
irregular intervals and in fluctuating quantities. Exceptions 
exist, bnt here only the average conditions can be considered, 
These drawbacks cnn be removed only by improved sylvicultural 
methods, and a systematic management of the forests. You all 
know now that the plantations in this country have been tov 
heavily thinned during the first half of their life. By such a 
procedure you can, perhaps, secure an increased average production 
per year and acre, but at the cost of quality. Here I mean the 
uatity of timber now produced does not fetch the same price as 
that imported from abroad. However much we may demonstrate 
that the timber grown in this country is of as good or even better 
lasting quality, still the eating of the pudding is the proof thereof, 
The fact remains as stated above, 

Tneed hardly remind you that, in the case of most estates in 
this country, enttings are made at irregular intervals, Sometimes 
a proprietor prefers his woods to the cash which he can realise 
from them ; in others, exceptionally large quantities are cut all 
at once to meet a special demand for money ; and last, but not 
least, frequently shormous quantities of timber are thrown down 
by an exceptionally strong gale, 

Allthese things ara detrimental to a profitable utilisation of 
the material. Under such conditions a regular market eannat 
he developed, nor rational and cheap methods of converting 
the material be employed. ‘The whole thing is haphazard, and 
neither the propristors nor the timber merchants derive the full 
benefit which the industry is capable of yielding. This state of 
things can ba remedied” only by a systematic working of the 
forests, so that annually the same, or xpproximately the same, 

nantity of timber is offered for sale. Timber merchants, knowing 
this, will make their arrangements accordingly. A regular 
demand for the produce, and a well-organised trade in home- 
grown timber, will be developed. Improved means of extracting 
the timber, better means of communication, and high-class saw- 
mills will make their appearance, leading to a considerable reduc- 
tion in the cost of extraction and conversion. In the same degree, 
an increased surplus is realised, the greater part of which will, 
following the law of gravitation, find its way into the pockets of 
the proprietors of the forests. 

In order to bring this about, the first and foremost requirement 
of our forest estates is, then that they should be managed according 

~ to woll-considered plans of operations, technically called working 
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plans, which Jay down tho 5 
d cnitings to be made i 
goa ine Jonding to the method oth dostuhon eee 
ard ong ts do more than this, they provide for the? serene at 
aie oly performance of ail other work to be Duiel ta 
S fas general method of treat 
regeneration, thinnings, construction of uae 


such disasters, he can do mc ; 

Braubing the woods of iiferen een panty by 
and yy pene a reasonable manner, 
ee artly by mixing shallow-rooted species with deep-rooted 

Most stron 1, 1 i sh ae * 
comtry generaliy from edie tly fixed direction; in this 
and south-west, in ro fur ne ee scillating between north-west 
configiirati ’ es Viutions are net cansed b th 

guration of the locality, such a i ce 
talleys, ete, [tis also well known that gales do ace a eee 
if they rash into th on fr peclal damage 
suuldenly been too heayily then ech, oan i 

fens 3 Af, cuttin, 

been made by whieh tha western front of an ‘adjoining Praia 
standing on the lee fide is exposed, it ig as likely as not that the 
next heavy gale will throwit down. If on the other hand, wa 
arrange the cuttings so that they begin in the east, and proceed 
gradually towards the west, we avoid offering to the wind 
specially favourable conditions for causing havoc, The wood 
atthe western edge having grown up graduaily under constant 
exposure to the western yales, will have developed strong edge 
trees, szpecially it they have been somewhat heavily thinned during 
early youth, and they will, in the majority of cases, vesist gales, 
Hence they shonid not fall under the axe until all the woods 
behind them have been cut over. 

Mined Woods.— Again, it is highly desirable that shallow- 
rooted species, like spruce, should be mixed with species which 
have a firmer hold on the soil. In this respect, 1 remember a 
remarkable insiancs. When I was a forest student I joined an 
excursion to the Thiiringian forest under the guidance of my old 
teacher, Dr. Gustav Heyer. {here we were one day shown an old 
wood of spruce and silver fir, about 140 years old. On examining 
the wood we found a}] the trees in rows running from west to 
east, and every cde tree on the west wasa silver fir, It is well 
known that nobody thought of planting or sowing in rows 
180 years ago in those out-of-the-way places, so that the wood 
was evidently the result of natural regeneration. Hence the 
only possible explanation was that the silver firs along the 
western edge stood as well as the trees behind them; where the 
edge trees were apruces, they had, in the course of time, been 
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blown down, carrying the trees behind with them. Thus the 
whole wood appeared as if ithad been planted or sown in lines. 
Asalrandy stated, the forester cannot prevent all accidents of 
this class, because sometimes woods are blown down, even if all 
possible precautions have been taken, especially as gales are 
oceasionally perverse, and blow from the east; but anyone who 
eares to visit, for instance, the kingdoin of Saxony, will be 
astonished to see what the skill of the forester can do in this 
respect. The Saxon State forests have, for many years past, been 
managed on the financial principle, and they yield a revenue 
far higher than those in avy other State known to me. Now, 
the best paying tfoe in Saxony is the common spruce, as it yields 
heavy crops, of which up to 80 per cent. are classed as timber, 
and which is usel for a variety of purposes in construction, and 
also for the manufacture of paper palp, an article becoming more 
and more important to the forester and forest proprietor. 

Spruce, as you know, is very liable to be thrown by wind, in 
fact, more so thin almost any other of our forest trees, and yet 
in Saxony spruce woods flourish. Indeed, the damage done b 
gales is wonderfully small. This is achieved by managing eac! 
forest charge according to a well-considered working plan, which 
lays down the general grouping of the different age classes, 
so that no cutting causes an open front to be exposed in the direc- 
tion from which the strong winds generally blow. 

1 cannot follow up this subject on the present occasion, but L 
desire to add that, in my opinion, there are, for British wood 
managers, no more interesting forests and forest management to 
be seen than in the hilly parts of Saxony ; and if any of you 
shoald again go to Germany, donot return without having paid 
a visit to the forests in the vicinity of Schwarzenberg in the 
kingdom uf Saxony. 


Narourat. VersuS AptierictaL REGENERATION. 


And now there is one more point on which 1 should like to 
offer a few remarks before I proceed to forestry education proper, 
and that is the question of natural versus artificial regeneration. 
You have been told on various occasions, and by various authorities, 
that you must study natural regeneration, so that you may regen- 
erate your woods without expense and without exposing your soil 
to the effects of sun and air currents. Indeed, some people have 
gone so far as to declare that the salvation of the forest industry 
in this country depends on the introduction of the system of 
natural regeneration. The question which 1 should like to ask 
is, “Have th: advocates of this theory rot gone a little too far?” 
In answering the qnestion, I shall begin by telling you that the 
cleared areas in the splendid spruce woods of Saxony, of which 
TE have just spoken, are nearly all re-stocked by planting, and not 
by natural regeneration, although it is well known that spruce 
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is one of thoso trees which is easy to regenerate naturally. And 
you mast have seen numerous instances on your visit to North 
Gersany where planting, especially in coniferous woorls, bas 
been practi-ed. The fact is that each of the two methods has its 
advantages and disadvantages, and it depends entirely on the 
local and special conditions with which you Have to deal ‘whether the 
one or the other is preferable. The principal points for considera~ 
tion in this respect are the species to be grown, and the conditions 
of the locality, Where a tonder species. like ‘the beech or silver 
fir, is to be regenerated, which may snffer from frost or drought 
while young, a shelter-wood over the young crop is indicated. In 
these cases regeneration is generally effected naturally by the 
seed shed by the sheltet-trees. But even this is nota necessity. 
The same, and in many cases even betier results can be obtained 
by planting, and especially by sowing under and between the 
shelter-trees. For it is evident that the seed can be better cared 
for if placed by the hand of man, and the regeneration is likely 
tu be more even, than if the distribution of seed is left to the 
aceidents of nature. In the latter case sometimes two, three, and. 
more seed-years must be awaited before a full new crop is secured, 
thus involving a serious loss of time, No doubt this is in some 
cases compensated for Ly a rapid increase of the volume and 
valne of the shelier-treas, but this does not ocenr in all eases. 
Jn not a few cases, after having wailed for a number of years 
without obtaining a new crop, or only a jartial one, artificial 
regeneration has, after all, to step in and complete the crop, or 
even do the whole work. There can be no doubt that the sue- 
cessful conduct of natural regeneration under a sbelter-wood 
requires the highest skill of the forester ; and if the regeneration 
of a mixed wood is in question, the process may justly be called 
an “art,” which only the greatest attention and skill can lead to 
a successful issue. 

Ia the case of hardy species, especially if they are light- 
demanding from early youth onward, artificial regeneration is 
generally indicated, and leads to more satisfactory results than 
natural regeneration. Amongst this class of trees may be men- 
tioned the larch, birch, Scots pine, and even the Weymouth pine, 
and in many cases also the spruce. 

"Poon the soil, and specially the climate of a particular locali- 
ty, have a decided influence upon the choice of method, Where 
the quality of the soil and the nature of the climate are unfavour- 
able, a sheltor-wood is indicated, so as to prevent a deterioration 
of the productive factors of the locality, or the springing up of a 
noxions growth of weeds. Where the climate is favourabie, and es- 
pecially where a too rapid drying up of the soil is not to be feared, 
as in most parts of this country, artificial regeneration may safely 
be resorted to. In thia respect you will, no doubt, have found a 
decided difference between North Germany and Scotland. In this 
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country I should not hesitate for a single moment to regenerate 
larch, Scots pine, Weymouth, and even sprnce by artificial means. 
___ Asto the comparirive cost, it is generally asserted that sow. 
ing or planting requires a certain outiny, which is not necessnr 
under natural regeneration, but it is onle too frequently rer: 
looked that under the latter process much time may be Tost, and 
after all “time is money.” Ienee it cannot be said off-hand 
that the one meftiod is cheaper than the other. Do not let me, 
however, be misnndersiood, There are many cases in which [ 
should alopt natural regeneration ; all I mean to say is, that 
there are others, in which artificial renegeration is just as good 
and not a few where it is better. ; 
From the above remarks we are justified in convluding that 
there ia no reason why just as good timber as that now imported 
from abroad should now be grown in this country, provided im- 
proved sylvicultural treatment and a systematic working of the 
forests are introduced. ° 


. Our Tisuen Invorrs, 


The next subject, then, before me is to inquire whether there 
jaa sofficiently large field open tous for extended action, An 
examination of the tables of imports and exports which are issued 
annually show iat the nett importa represent a anm of money by 
no means to be despised. Taking, for instance, the returns for 
the years 1894-94, it will he soon that the average annual imports, 
including wood-pulp timber, came to 7,600,000 tons, representing 
a value of £19,000.000, of which sum about four millions went to 
the colonies and fifteen millions to foreign countries, By going 
back same years, it will «lso be seen that the average imports have 
increased by a¥out £2,000,000 during the lust wight years. Here, 
then, are facts which claim our attention, and we may well ask 
ourselves, whether, if not not the whole, at any rate, a consider- 
ahle portion of that timber could not be produced, ai paying rates, 
in this country? A detailed examination of the returns showa 
that, as far as the climate is concerned, about sever.teen millions 
worth of the timber could be grown at home, leaving about two 
millions for timber which comes from species which have no 
chance of thriving in these islands, Of the 17 millions, no less 
than 144 millions represent coniferous timber, while the other 24 
millions ure made ap by oak and other hard woods And what are 
these conifers? They are—(1) Baltic red pine, or our own Seats 
pine ; (2) Bultic white pine, or the common spruce ; (3) Ameri- 
can white pine, the bulk of which consists of Weymouth, a tree 
which, introduced into this country about one handred years ago, 
has been proved to he quite at home with us, yielding heavy crops 
of timber, A ; 

All this timber could be grown in these islands, and, as far ag 
Scotland is concerned, the conifers would require spe sial atiention, 
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But have we the land for the purpose? To produce all the 
timber mentioned above, we should require at least five million 
acres. Are they available? A definite anawer to this qnestion 
could only be given after a detailed investigation, taking one 
county after another, | But a general idea may be obtained by 
looking at the official Agricultural Returns. ‘There wo find that 
there are in the three kingdoms--(1) Waste land not used, about 
18} million neres 5 (2) mountains and heath lands nsod for rouch 
grazing, 124 million acres, making a total of 26 million acres, Of 
this area about one-half is situated in Scotland, No doubt a fair 

roportion of the waste lands could be nsed for afforestation, but 
it mast not bo overlooked that the greater part of it is unfit for the 
purpose, Taking both kinds of land together, T do not hesitate in 
saying that much more than five million acres aro fit for affeecle. 
tion. Atthe same time, we must remember that apart from rough 
grazing, by far the greater portion of the area is used for shoot- 
ing, at any rate all that part which is fit for planting, and that 
shooting rents are high. [am told that they ran from td. to 23. 
6d. and 88. an acre, Hence these lands cannot be dealt with whole- 
sale up here in the north. The income derived from shooting, 
including deer forests, is so considerable, that the proprietors are 
very toucliy and suspicious in respect of anything that might affect 
this important sonree ef income. Still, 1 am satisfied that, under 
proper arrangements, a considerable portion of the Jands in ques- 
tion could be planted without interfering to an appreciable degree 
with shooting rents. In the ease of deer forests especially, I 
believe that afforestation of the lower portions of the area would 
be likely to increase their value in this respect, while gradually an 
inereasing revenue from the planied areas would be secured. 

But I go astep further, ty saying that in all cases where a 

roprietor is the owner of both land under wood and of waste 
Tend fit for planting, he ean put a certain portion of the latter 
under forest without sacrificing a single shilling of his present 
income, while building up a higher rental in the futare. 1 think 
it is worth my while explaining this by an example 

Supposing a proprietor has 100 acres of woods, with a regu- 
lar distribution of age gradations from 1 year up to 100 years 
old. In the ordinary way he would cut every year 1 acre of 100 
years old wood, which would give him say, £75 income. Sappos- 
ing he has now another 100 acres of ,waste land, which brings him 
3, an acre a year from grazing or shooting, or £15 a year, and he 
proposed to put it under wood in the course of 25 years; ha 
would have tospend £8 an acre for planting or £12 a year, Let 
us also assume he has to sacrifice his grazing and shooting income 
at once over the whole area, so that he would have to find £27 
every year, This he would find hy cutting every year about 
1} acre of mature wood ; in other words he would, during the 
25 years, ent about 9 acres more than the ordinary area. In this 
way he would gradually press down his rotation from 100 to 91 
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yenrs. On the other hand, he would have another 100 acrea 
planted with young woods ranging from 1 to 25 yearsold. Then 
as the thinnings heginto yield some return, he would gradually 
reduce his cuttings of mature wood until he has raised the rota- 
tion again to 100 years, and from that moment he wonld enjoy a 
considerably cnhancod income, because he wonld then cut over 
2 acres everv year, thus realising £1935 a year instead of tho 
previous £75. Yon will observe that Ihave based my example 
upon unfavourable conditions, because the owner need not lose the 
grazing or shooting renta all at once over the whole 100 acres. 
In this way a scheme could be worked out for every estate, 
according to its proper conditions. 


Doxs [rr Pay ro Pranr ? 


Bat we must not forget to ask the question—Wonld it pay 
to plant ? Great difficulty is experienced in getting hold of relia 
ble datw-regarding the receipts and expenses of British woodlands, 
I have succeeded in securing these ina few instances, and they, 
coupled with my personal experience, asa practical wood manager, 
have evabled me to show ae here in the north, Jand which is 
capable of producing on an average 14 ton of coniferous timber 
per acre annually, can be profitably afforested if itdoes not vield 

_an annaal soil rental of more than 7s 6d. per acre, The calenla- 
tion is made with 24 per cent. componnd interest throughout 
and on the supposition that the thinnings are sold for pit props, 
and the final crop for construction, both at current rates. L shall 
of course, not weary you with further details of this question, but 
assure you that the calculation has been based on moderate expec- 
tations. 

In this connection I should like to give you a few figures 
regarding the Saxon forests which I have already mentioned to 
you, ‘The forests of Schwarzenberg have an area of 46,000 acres 
and are situated from 1000 to 2500 feet above sea-level. The 
annwal yield from them is 8,640,000 cubic feet of wood of all 
kinds, “Of this 9,045,000 cubic feet are timber, equivalent to 
51 cubic feet English measure, by the quarter girth, per acre over 
the 46,000 acres of their area. “The total receipts are £70,488, 
and the expenses are £24,239, leaving a net revenne of 20s. 1d. 
per acre. If yon calculate out the price, you will find that it is 
not a high price they received for their timber. The woods are 
mostly of spruce, the trees having beautiful clean, cylindrical 
stems, 60 to 75 feet in height ; but you will find that they only 
realise 44d. per cubic foot In Marienburg the price was a little 
better —the nett revenne being 27s, per acre, 

It seems to me that, taking all these matters into considera- 
tion, as well as the fact that large and suitable areas are available 
for planting in Britain, a large sum of money might be kept in 
this country which js at preseat sent out of jt for the commoner 
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kinds of timber, and that a strong case can be made out for 
extended qction as regards the afforesation of waste lands in tho 
country, 


i 
Wao 1s to Proving Forusrry Epucarion ? 


Supposing now that we are all at one as to the need of 
improved forestry ecttcation, the first question is— Who is to pro- 
vids it, whereby a stuff. of wood managers would gradually be 
educated, who are well versed in modern economic forest manage- 
ment? 

The efforts of this Society and others interested in the matter 
have, up to date, been only partially successful, and the demand 
has gone forth of late that the State should do something to 
further the business, A deputation of this Society had, as you 
are aware, an interview some time ago with Mr. Long, the Presi- 
dent of the Board of Agriculture, and the latter promised to 
see what he could do. This opens a question about which I should 
like to say a few words, 

The State, as such, has, no doubt, duties to perform in respect 
of forestry, but its action must be limited by what is wanted in 
the interests and for the welfare of the nation as a whole. The 
nature and extent of the measures which the State should take in 
this respect depend chiefly on (1) the special requirements of the 
country ; und (2) the nature of the pruprietorship of the forests. 

Where forests are required for their indirect effects, or where 
the means of import ana of distribution over the country are 
deficient, the State might be called upon to interfere. But’ these 
oases do not apply to Great Britain and Ireland, at any rate, not 
at present. Generally speaking, these islands do not require 
forests for climate or similar reasons, and owing to their rich- 
ness of coal, their sea-tound condition and extensive railway 
sysiem, all parts of the country can be easily supplied from abroad, 
Tn this respect, then, State action could hardly be justified, 
eapecially in a country like this, where free trade and private 
enter nine arethe vety foundations of nationsl life. 

eferring now to the second point, I must mention that 
apart from about 100,000 acres of Crown forest lands, situated 
almost entirely in the southern half of England, there are no 
State forests. On the other hand, we have about 2,700,000 acres 
of private forests, and almost the whole of the 26,000,006 acres 
of land of which I spoke a few minutes ago belonging to private 
parties and not to the State. Hence it is to the proprietors that 
we must look for assistance in the first place, though the State 
should give a helping hand. 

In this respect the action of Continental countries hus some- 
times been misunderstood. We have often seen it stated that 
France has two forest schools, and Germany some ten; but then 
the former country possesses upwards of 2,000,000 acres of State 
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forests, and apart of 4,000,000 acres of forests belonging to 
communes, which are, by law, under the management of Govern- 
mont forost officers. Germany bas some 11,000,000 acres of 
State forests, and about 6,000,000 acres of commanal forests, 
managed by State forest officers. These forests represent a 
capital value of several hundred millions, and the revenue derived 
from them forms an important item in the State budget. It is, 
therefore, but natural that in these countries the Government 
should take care to give their forest employés the highest possible 
training in their profession, it having been recognised for a long 
time past that a high class training of the forest managers means 
a high return from the forests, 

The Governmént of India, as you are aware, has for the 
last thiety years acted on the same principle, thanks to the en- 
lightened views pressed upon that Gorvenment by Sir D, Brandis. 
Taat Government ia the proprietor of more than 100,000,900 
aeres of State forests; and it has established two forest schools, 
one at Coopers Ifill for the training of the European part of the 
staff, another at Dehra Dun, chiefly for the training of natives 
of India. 

And yet instances are not wanting where private enterprise 
has done a3 well, and LE cannot do better than refer you to the 
measures taken by the private forest proprietors of Bohemia and 
Moravia in Austria, who established the following forest 
schools :— 

(1) Weissmasser, in 1855, by the Bohemian Forestry Society 
and taken over in 1862 by an Association of Landed 
Proprietors, 

Graf Waldstein, Wartenberg, attached an area of 3900 
acres of forest to the School for the practical instruc+ 
tion of the students, 

(2) Eulenburg, in 1852, by the Moravian-Silesian Forestry 
Society. 

(3) Lemberg, 4 similar institution, existing since 1874. 

All three train forest managers for private woodlands. 

(1) and (2) are entirely self-supporting ; (3) has an annual 

grant from the Stato. 

The above facts indicate that, as for as this country is 
concerned, we can expect only limited assistance from the State. 
Considering the large imports of timber, and a certain amount 
of uncertainty regarding future supplies, the State’s action might 
reasonably be expected in the following four directions :— 

(1) Assistance in the equipment of forest schools and 

training ground 

(2) Management. of, at any rate, a number of Crown 

forests on systematic 2conomie principles. 

(3) Advatices at moderate interest (2) per cent.) to 

landed proprietors who are desirous of planting. 
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(4) In some dases—for instance, where additional work 
is wanted in congested districts—eurplus areas 
might be acquired and put under forest, 

All the same time, we cannot close our eyes to the fact, that 
as the propristors of forests are the people most interested in the 
systematic management of their woodlands, it rests, in the first place 
with them to afford the means for afproper education of their agents, 
if they really want it, though, of conrse, the State will do 
well to help. . 

Assuming this to be the case, why should we not be able to 
do as much as has bedn done, for instance, in Bohemia and Mora- 
via? Ido not expect any landed proprietor in this country to 
meke a present of a large tract of Forest land, nor is this neces- 
sary ; but would it be too much to expect that the proprietors 
should, between them, provide the menns, towards the cost of 
forestry education in this conniry ? Supposing, for the sake of 
argument, they determined to take np the matter in real earnest 
and tocontribnte one penny per acre of actual woodland annually, 
say for the next ten yeurs, we should have for Scotland alone a 
sum of £3,600 a year, as there are some 900,060 acres of woods. 
And if only one-half of the proprietors joined such an association 
it wonld still have about £1,80) annually at it disposal, a sum 
quite sufficient to pay for the desired forestry education, apart 
from any help which the State may be willing to afford. Or if 
they only gave dd. por acre, it would still be £200 a year. I am 
sure there is nothing so very startling in these proposals, which, 
atter all, rmmon the same lines as those adopted in many other 
cases in this country. At any rate, they are thoroughly in accord- 
ance with the foundations of national life in Britain. 


How 1s Forestry Kpucation To BE ARRANGED ? 

Assuming, then, that the necessary funda fora proper start 
became available. the next question would be—How the course 
of education should be arranged ? Perhaps the best way of ex- 

laining my views on tliis point will be tell you shortly what we 

Tove done and are now doing at Coopers Hill College, and then 
to indiente my view as to what course should, in my opinion be 
followed to suit the requirements of this country. 

Moro than thirty yeare ago, when Sir D, Brandis arranged 
for the education of candidates for the Indian Forest Department 
he informed the home authorities that as there were no forests in 
Britain managed on systematic ecouomic principles, the training 
must be done on the continent. Hearranged accordingly, that one- 
half of the candidates should be sent to France, and the other 
half to Germany, At the same time he suggested that some of 
the English Crown forests should bo tnkon under systematic man- 
agement, so that they might, in course of time, become available 
as training grounds for British forest students. Of the latter 
suggestion no notice was taken, 
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_ In the year 1883, when the Sccretary of State for India had 
decided to stert forestry education at Coopers Hill College, 
induced the (fovernment of India, in my capacity as Inspector 
General of Forests to the Government, to point out to the home 
authorities that, if forestry education in Britain were to become 
a living thing, the first step to be taken shonld be to place the 
principal Crown forests under systematic economic management. 
dn making this proposal, both Sir D. Brandis and myself had 
in our minds’ eye the idea that such a step would be beneficial, 
not only for the candidates of the Indian Forest Department, 
bot also for students who wished to devote themselves to the 
management of forests in this country and in the colonies. How- 
ever, for the second time, no notice was taken of the proposal, 
and a start was ordered to be made at Coopers Hill without 
proper training gronnda in this eonntry. When I was singe 
quently deputed to organise the forestry branch at Coopers Hill 
vollege, I had no choice but to propose that our students should 
go to the Continent for the principal parts of their practical 
training. Graduaily, the arrangemente were perfected, and they 
are now as follows ;— 


Annangements at Coopers Hin. 


1. The students join the College in September, and remain 
under tuition for three years, divided into nine terms. 

2. During the first seven terms they study at the College, 
being instructed in the auxiliary sciences, inclading Rorany. and 
in the theory of forestry. During this time they visit all interest~ 
ing forests in the vicinity of the College, one day a week heing set 
aside for this purpose, and at the close of the first year they 
areiaken fur a fortnight to Brittany, principally to study the 
treatment of beech and oak woods, partly pure, but chiefiy mixed 
with each other. In this wav we enable the students to follow 
and understand the study of the theory of forestry, At the end 
of seven terms, the students are sent to Germany and placed in 
batches of two, with epecially selected Prussian forest officers, 
nnder whom they work for five months, so as to see and learn to 
understand all the operations carried on in a well-arranged and 
well-managed forest district, ‘Then they are all brought together, 
and under the guidance, vatil lately of Sir D. Brandis, and now 
of myself, they visita selected number of specially interesting 
forest districis in South Germany. After that they are con. 
sidered fit to bo sent to India, and to enter the forest service of 
that country. . 

In arranging this course of study, wo wore guided by the 
following considerations :—~({) Theoretical and practical training 
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+ i 

in forestry must go hand ii F 

thoroughly acquainted anne ie a yal ie lecoms 
forest district; (3) the stud iy varying conditions, 
0. strict ; (3) the student must study varying conditions, 
over and above thos: found in any one district, so as to acquire a 
sufficiently ripe judgment, which will enable him to decide on 
the correct measures to be taken in any conditions which he may 
meet with subsequently in his work, 

Before applying what I have said to the case of Scotland, £ 
must clear the ground a little more. The demand for better 
forestry education has gone forth, but I have nowhere seen it 
clearly stated what is really wanted. There are a large number 
of foresters in Scotland who look after the woods on estates of 
varying extent. Some proprietors haye only a few hundred acres, 
or even less, while others own areas up to many thousands of 
acres, The former employ a torester or woodman, whom they 
pay hardly more than any untrained indastrious labourer can 
earn; and even in the ease of tho latter, the emoluments of 
their wood managers reach only a very moderate figure. Now, 
every labourer is worthy of his hire, and before a young 
man makes up his mind to devote several years of his fife, 
and a not insonsiderable amount of cash, in acquiring a 
thorough knowledze of a profession, he must see bis way 
towards obtaining afterwards a position and emoluments which 
make it worth his while to proceed. No man in his senses would 
go through a systematic course of study if all he could look 
forward to at the end of it, were a salary of say £70 a year, 
But then a proprietor will sap—ow can | afford to give more, 
if I have only a small area of wood to be looked after? The 
fact is that we require two distinet classes of foresters, the 
ordinary working forester, and the wood manager, or forest expert, 
if you Tite the term better. The former would be in charge of 
the ordinary carrent works, while the latter Inys down the 
method of treatment, and supervises the execution of the work, 
Every proprietor would have one or a number of working 
foresters, according to the size of his woods, and a wood manager 
ora share of one. If his estate is of sufficient extent he will 
engage his own wood manager, and if he owns only a small area, 
he will secure the occasional services of one. There are endless 
examples where a lund agent manages a number of estates, and 
there is no reason, as far as 1 can see, why the same should not 
be the case as regards wood managers. In that case they would 
secure-an income commensurate with the sacrifices which they have 
mado in educating themselves. 

The working forester would be a practically trained man, who 
need -not necessarily, at any rate not at present, visit a forest 
school, unless ‘he desires to work himself up to the position of 
aweod manager. The future employés of the latter class require 
superior training. Unless vou keep this distinction clearly in 
view, all your attempts are likely to lead to disappointment. 
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On looking over what has been done up to date, I find that 
there are three distinct means of acquiring a theoretical know- 
ledge of forestry - (1) The training of working foresters at the 
Royal Botanic Garden, Edinburgh ; (2) the lectures given in con- 
nection with the Department of Agriculture of the University of 
Edinburgh ; and (8) those given in the Edinburgh School. of 
Rural Economy, Over and above, I see it stated that it is in- 
tended to start forestry instruction at various other places. 

Although I have considerable hesitation in expressing an 
opinion, owing to my incomplete knowledge of the local condi- 
tions, atill as an outsider, I cannot help thinking that energy and 
money ars likely to ha wasted by running on too many lines all 
at once. For some time to come your chief energies shonld, in 
my humble opinion, be directed to the education of the future 
woo! managers, while the working foresters will, for the present 
at any rate, do weil to seek their training in well-managed forests, 

In my opinion, you would do better if you, at the start, were 
to concentrate operations, so as to make one definite scheme a 
reality, and that scheme should be to perfect the education of 
your futare wood managers or nnder whatever title they appear 
upon the scene, In other words I should advocate one centre of 
instruction, consisting of (1) theoretical instruction in connection 
with a university or agricultural college, where instruction in the 
auxiliary sciences is already provided ; (2) woodlands where the 
practical instruction can be imparted, because in forestry theory 
and practice riust go band in hand. 

‘As regar ls the first point,—theoretical instruction,—a _hegin- 
ning has bera made in this very city, where my friend Colonel 
Bailey is deli: ering lectures on forestry. The arrangement needs 
only further . evelopment, and to be put on a proper footing, so 
as to bring ‘he subject of forestry, as regards its importance, on 
a par with ot! er branches of learning. 

The diflizulties are much greater in coming to the practical 
training, wz.. the provision of forest districts in which the practi- 
cal part of ie instruction can be conducted. To meet this diffi- 
ealty, some nembers of this Society have proposed to start a 
model forest under the auspices of a joint-stock company. Now 
this is a novel idea, which at first sight may recommend itself to 
some people, but for myself L confess Ido not think much of it 
for several reasons. For one thing, the buying of a tract of land 
and planting it up would be equivalent to postponing progress for 
about another generation, during which time not much more 
could be learned in it, except what can be seen in hundreds of 
the forest estates existing in this country. For I need hardly 
point ont to you that, as fur as planting operations are concerned, 
our Scottish foresters may proudly enter the arena, never minding 
whom they meet therain, Indeed, in this respect, Continental 
foresters may learn a good deal by coming to Scotland, 

For immediate use we require something more, and that is a 


 & 
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considerable area of actually existing forests, which can at once 
be placed under systematic management and regular sustained 
working. There is no necessity that these shonld at once be put 
into apple-pie order. All that is wanted is that a plan of opera- 
tions, or a so-called working plan, should be drawn up for each, 
under which the forest (while safeguarding the interests of the 
propriotor) is gradually, and in the course af a number of years, 
Jed over into a model forest. There would be an annual retura at 
once, which would gradually increase to the highest possible yield 
which could reasonably be expected from the area. Operations 
like those invoived in such a conversion, would be the very 
thing for the instruction of students, and this all the more, as 
they would, when entering cpon independent activity, in all pro- 
bability have to introduce and conduct similar operations, Any 
forest area which is fairly stocked would therefore do for our pur- 
poses provided it offers a sufficient variety of conditions. For the 
latter reason it would be best to have several forests, situated in 
different parts of the country. Now-a-days all parts are easil 
accessible, so that those estates could be conveniently reached, 
but it would be a distinct advantage if one of them was suffici- 
ently close to the place where the theoretical instruction is given, 
so that it can be visited by the students in the course of a day, 
while at the others the students would pass through a regular 
apprenticeship, 


Waurr arg tisse Fonesr Esrares to se Foonn ? 


As continuity of :ction, extending over a long period of 
time is required, notling would be more proper than that the 
State should take up th: matter ; Crown forests should be used 
for the purpose. The-e are something like 100,000 acres of 
forests under the manayzement of Her Majesty’s Commissioners 
of Woods aad Forests. who act under the control of the Lords of 
the Treasury, These fi rests are the property of the Crown, and 
they are leased to the State during Her Majesty's life. What- 
ever arrangements may be made hereafter. they represent areas 
ia which the temporary wishes or necessities of the owner are not 
likely to interfere with the management, and they are therefore 
eminently litted for continued systematic management, Unfor- 
tunately, nove of (hese forests are situated in Scotland, but if we 
look at Great Britain asa whole, L think a renewed effort should 
be made to bring the principal Crown forests, in go far as they 
do not serve as Royal shooting grounds, under systematic ecano- 
mic management. "I am inclined to think that the Commissioners 
of Woods and Forests would not be unwilling to consider any 
proposals in this respect, if it is made clear to them that systema- 
tic economic management does not mean cutting the woods down, 
but, on the contrary, leading them over into a condition in which 
they will give an increased yield and revenue, 
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There being no State forests in Scotland, I think the Govern- 
ment would not go out of its way if it were to buy an estate, a 
considerable proportion of which is already under wood, and 
affiliate it with the Forestry School at the Universi of Edi ‘ 
burgh, with a duly qualified wood manager, in residence on the 
spot. This wood manager, under the advice of the Lecturer oe 
Forestry and a duly constituted committee of control, would have 
to draw up a working plan of the area, giving full dotails of the 
objects to be aimed at, and the manner in which they will be 
realised. This area could at once be utilised for the practical 
illustration of many of tha theories set fourth in the lecture-raam, 
and it would also afford opportunty for the training of working 
foresters, Proposals for tha establishment of such a training 
ground. ae I unierslands now before the President of the Boar 
of Agriculture, and I trust he will see his wa idi 
the means for the realisation. pidawards: peeriaine 

But can we not achieve something more; could we not 
persuade a few, or even one, of the great landed proprietors of 
this country to make the experiment of placing their forests under 
systematic economic management? Let me assnre them they 
need not fear for the wsthetic beauty of the estates. True 
forestry is nut barbarous; on the contrary, tho proprictors would 
soon find that their estates would bo just as beautiful as before, 
besides improving in yield capacity and additional cash in their 
pockets, Nor need forestry interfere with the income from 
shooting, at least not more than what would bo fully covered by 
additional receipts derived from the sale of forest produced, Of 
courss we must not forget that this is a century which marches 
ahead at a quick pace, while forestry is an industr which pro- 
ceeds but slowly. Haste bas no place in forestry. Still there is 
no reason whatever to donbt, as i have already shown, that an 
estate can be subjected to systematic forest management without 
curtailing the revenue hitherto derived from it, while giving 
promise of a considerably higher revenue in the fntnre. xe the 
outset, occasional visits to suitable Continental districts would 
probably be necessary, but they may be reduced in the same 
degree as the systematic management of the home estates im- 

roves, until they would become unnecessary. The sooner the 
attr stage is arrived at the better, because, apart from political 
considerations, these visits are a source of great inconvenience and 
expense. 
‘And now, gentlemen, I fear I have kept you long enough. 
The subject ot forestry education is one in which I take a great 
interest and I only trust that the realisation of your aims in this 
respect may be accomplished at an early date. National and 
private interests of considerable magnitude are involved in their 
realisation, which I hope will not be put back for another 


generation, 


Equilibrium between the Crawa and the Roots 
of Trees. 


On this subject M. P. Fossier bas a useful article in the 
Revue des Eanx et Foréta for May last, which should be rend in 
connection with the important researches of M. Henry on the 
covering of tho soil, and of MM. Bartet, Watier, and others, 
which Lave bean lately diseussed in the Indian Forester, Vt ia 
pointed out that the increment is not affected only by the covering 
and quality of the soil, but that in order to obtain a just apprecia- 
tion of the fucts, it is necessary to look at the tree from bead to 
foot, Doctors are fond of certifying, for due consideration 
received, that one teaspoonful of Jones’ Mustardine contain more 
nutriment than 14 Ibs, of best mutton, but they do not certify, 
as they would, if Mr, Jones desired it, that this redundancy of 
nutriment is nearly all wasted because of the inability of the 
consumee to assimilate it. So with a tree, it is no use burying 
the roots in rich and concentrated food, unless the other organs 
of the tree are able to work at a high enough pressure to utilise 
it. If the man’s other organs are feeble, or his surroundings un- 
comfortable, or his nature discontented, he simply gets indigestion. 
Trees are not always contented with their surroundings, and 
though there is no proof that they suffer from any active kind of 
indigestion so far as guantity is concerned, yet the nutriment, for 
all the good it does, might as beneficially be passed through a 
sieve as through their tissnes. 

Bartet’s experiments, during the 30 yoars cycle in the 
life of a standard over coppice showed that in spite of the con- 
tinnal increase in the covering of the soil, the thickness of the 
annaal rings and ultimately their area, becomes less and less, 
This fact has been, somewhat unnecessarily. a stumbling block to 
some As M. Fossier neatly puts it, there is nothing like the open 
air to give oné an appetite, and without appetite there is poor 
digestion. Ibis evident that a standard aver coppice has, at the 
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snd of the 80 years copplre-cycl F 
onsequently ah loca vanson 13 (ba Seley of the open air, and 
ee ind i hid at tin Tagshinn tet ther coprce tat cek 
been outs It has léss-Faoin, load ligheawd he the'coppies: had just 
and work lovs actively, ita lower branch heii Als leaves ate fewer 
quite natarul that although the. tree centiaeally, besames Inrpe 
yet the increments may remain: fate inually becomes lurger, 
Take a tree for instance, growing t i eats or even diminish, 
root space, its light, av Soest obs Tis crown, its 

I ‘ ght, are approximately constant, and the i 
ment is thorefore nearly constant in volume. But as ti Diced 
increases in size, the ‘ant iner Camara: Sue ee 
and larger areaa, cahanqubitlg. ihe onal spnent oye larger 
and it may even appear, incorrectly, th ig must be hinner, 

heres A. 2 y, that the tree is on its decline. 
the anlablislinectceel malate tondency, uecossarily so, towards 
scowl abd the roots wae enance of equilibrium between the 

standards suddenly “find available aa in nly the erowne or tha 
light and heat. The air becomes Measalic eee ao - 

we ementy 
All Leste provoke the buds to develop and the leaves to 
assume their utmost activity in transforming the raw sap received 
from tho roots into wood. ‘The consequence isa great develop- 
ment of the crown, az shown by M. Watier's experiments pnb- 
lished in France in October, November, 1896. But the activity 
of the erown provokes and necessitates corresponding activity 
of the roots, strictly in proportion. The equilibrium is being 
annually and incessantly disturbed and re-established throughout 
the life of the tree, only at a coppice felling the disturbance is 
great and andden. There ig nothing to prevent the expansion of 
the erowns, except the caplacity of the root system, and the roots 
ara also able to develop and spread because tho roots of the stems 
that have been cut or coppiced are no longer jin a condition to 
compete with them, haviog few or no lenves to second their efforts. 
In the case of these stumps, the equilibrinm has been absolutely 
destroyed, and it requires some years before they are at all ina 
condition to resume the struggle. alt is thus clearly explained 
how, in spite of the impoverishment of the soil caused by the 
felling, tho vegetation of the standards is actually at this poriod 
superior to what it is when the soil has recovered its best qualities, 
how it is in fact, as recorded by M. Bartet, that the growth of 
the standards is in inverse proportion to the quality of the soil in 
a coppice. 

The period, during which the standards are absolute and 
undisputed masters of the situation, varies with the species, 
locality, &., and ean be ascertained by every forester for himeelf. 
Merely as an example, may be quoted the forest of Montdien, 
in the Ardennes. Hore, the period is, for oak, 7 or 8 yoars, for 
soft woods, 8 or 10 years, for beech and hornbeam 5 or 6 years. 
There are oaks in this forest which at the age of 100 years attain 
a girth of 3 metres and contain 20 to 22 cubic metres of useful 
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timber, One of these trees, of moderate size, was mensured. Its 
girth was 280 centimetres at breast high, and it contained 15 
cubic metres of useful timber. Its age was 103 years, during 
which period it bad been isolated 3 times. The mean radii 
measured at the slump were: al the first isolation, when it was 
18 years old, 6 centimetres; at the second isolation, when it wag 
43 years old, 19 centimetres ; at the third isolation, at 73 years 
old, 26 centimetres ; and when cut at the age of 103 years, 45 
centimetres. The following table shows the thickness and area of 
the annual rings, by periods of 5,7, and 8 years these being the 
periods for which the variation was obvious on the stumps. 


; Thickness of Area of 
Period. annual ring, annual ring of 
millimetres. square centimetres. 

age 14 to 18 years b4 15°78 
» 19-28 ,, o4 49°32 
2 e488 BQ 34-92 
387—43 64 64:34 
44—50 83 82:77 
51—56 BT 74-68 
66—73 65 83°78 
74—81 9-0 179-16 
82-89 or 187-19 


Why does this period of rapid growth, cease almost as 
rapidly as it began ? Why does the growth, so to speak, flare up 
and then die down to the normal and average level ? 

M. Guinier says that “in a given climate, the amount of light 
is one of the factors of the soil-fortility.” After the period of 
5—10 years, the cover being again nearly complete, little light 
can reach the soil, the fertility of which consequently reverts 
to its normal level. M. Mathey says that “when a treo is freed 
“from the surrounding canopy, ‘it first spreads its branches, and 
“then develops quantities oF flowers and fruit. These require 
“considerable pltysiological efforts and absorb large quantities of 
“ontriment, leaving little for the increment in wood.” 

M. Fossier thinks that an additional reason may be found. 
Aftor tho felling, the accumulated richness of the soil is rapidly 
used up, the fallen leaves decompose more rapidly and are 
absorbed, while the newly falling leaves, though continually in- 
creasing in quantity, cannot, as the cover increases, decompose 
so rapidly a3 hefore. Hence, though the covering of the soil 
becomes thicker, it isin a less rapidly assimilable state. Probably 
all three causes have their share in the result. 


F. GLEADOW. 
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Repott on some Indian Gums, 


sh 


The gums which have been examined are deseribed in a letter 
from Dr George Watt to Mr. Royle, dated the 2nd June 1896, 
which enclosed a copy of a Memorandum, No. 286, dated 29th 
June 1895, from Mr. Gamble. Conservator of Forests, School 
Circle, North-Western Provincesand Oudh, on the subject. Mr. 
Gamble stated that the local demand for the following goms. 
which are procurablo in the forests of tha Saharanpur Divison, is 
not very good, and that it would be advantageous if new and 
better markets could be found for such prodnets. At present the 
supply is limited, bnt if new markets could be found, the supply 
of certain kinds, dspecially those of Jingan and Pisl, could bo 
greatly increased. 


Four samples breve received :— 


1. Semla (Bauhinia retusa) gum. 
2. dingan (Odina Wodier) gum. 
3. Pial (Buchmanta latifola) gum, 
4. Salbar (Boswellia serrata) gum. 


The following is an account of the chemical examination of 
these samples :-— 

Bauchinia retusa,—The sample consisted of large rounded 
tears and irregular masses, together with small angular fragments, 
The tears were opaque, brittle, breaking with a vitreous fracture, 
and brown in colour, he fragments were translucent and varied 
in colour from yellow to brown, The taste was bland and muci- 
Jaginons, though the gum was not very soluble in the mouth. 
The percentage of moisture in the natural gum was 13-5, and of 
ash in the dried gom 3:18, When the gum was mixed with twice 
its weight of water, it swelled up, absorbing the whole of the 
water, aud forming a stiff gelatinous mass. It absorbed in this 
way six or eight limes its weight of water. A 10 per cent. solu- 
tion, mado for determining its comparative viscosity, yielded a 
thick mucilage which could not be manipulated. A 5 per cent. 
solution was therefore employed, Even with this amount of 
wafer, a considerahle qnantity of the gum remained insoluble, 
swelling up and forming a gelatinous mass, This jelly was 
move by straining through muslin, and the viscosity of the muci- 
lage determined (see delow). The solution gaye the usval reactions 
of gum acacia and only very faintly reduced Febling’s solution. 
With iodine no colonr was given, showing the absence of starch 
and dextrine, Though resembling gum avubie in some of ils pro- 
perties, this gum is more like tragacanth in its behaviour to water, 
Jt posseases considerable gelatinising power, 
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Odina Wodier.—The specimen consisted of small rounded 
tears and angular fragments, with a few large irregular masses. 
The tears were opaque and fissured, the fragments translucent, the 
gam had very little taste, and varied from whito to yellowish whito 
in colour. The gum contained 12°3 per cent. of moisture, and the 
ash in the dried gum amounted to 3°73 per cent. The gam was 
completely soluble in twica its weight of water, forming a rather 
thin mucilaga which possessed considerable adhesive power. The 
viseosity of the mucilage, compared with good gam arabic, is 
given in the Appéndix. The watery solution answered the ordin- 
ary tests for gum arabic, except that it had a marked reducing 
action on Fehling’s solution, indicating ihe presence of a sugar. 
A solution mada with boiling water and cooled was unaifected 
by iodine, showing the absence of starch and similar constituents. 

Buchanania latifolia.—The gam oceurred in large irregular 
imassses, tears, and small fragments. The fragments were clear 
and glasay, as aslo were the larger masses, The latter contained 
considerable quantities of impurity, in the shape of pieces of bark, 
&e., and the whole sample was contaminated with vegetable débris, 
The gum had little taste, and the fragments varied in colour from 
yellow to reddis' brown, ‘The amount of moisture present in the 
gum was 142 per cent., and the ash, calculated from the dried 
gum, amounted to 6-27 per, ee Tho gum was not entirely 
soluble when mixed with twice its weight of water, a portion 
swelling up, farming a gelasinons mass, which remained undis- 
solved. When taking the solution for the viscosity determina~ 
tion, the quantity of this insoluble portion was roughly estimated 
and found to be about 10 per cent, ‘The macilage obtained by 
treating the gum with twice its weight of water was thick, and 
possessed strong adhesive properties; it behaved like ordinary 
gum arabic, contained no starch, hnt a small quantity of sugar was 
detected. 


Comparative Drrursivations or Viscosity, 


The viscosity of the solutions yielded by these gums. com- 
pared with that Of a solution of the hest gum arabi:, was approxi- 
mately determined by noting the time taken by 50 ¢. ¢. of a 10 
per cent, solution to ran from a burette fitted with a fine jet, In 
tho caso of the gum from Bauhinia retusa a 5 per cent. solution 
was employed. ‘The following tuble gives the results obtained :— 


Strength. Burette time in seconds 
Gum arabic we 1O percent. ae 78 
Odina Wodier wee LO iy 58 
Buchanania latifolia oD, 184 
Bauhinia retusa we Soy se 200 
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{t appears from these approximate results that a solution of 
the gum from Odina Wodier possesses about three-fourths of the 
viscosity of a similar solution of gum arabic, that of the gum from 
Buchanania latifolia is more than twice, and that from Bauhinia 
retusa nearly eight times as viscousas gum arabic solution of the 
same strength, 

The only previously recorded examination of these gums 
seoms to be that by Dr. Rideal in 1892 (Journal of the Society of 
Chemical Industry, Volume 11.), who was furnished with small 
samples by Professor Pailer of Calcutta, Although it is evident 
from the preliminary tesults recorded by Dr. Rideal that the 
guma examined hy him were the same in origin as those now 
under notice, it is obviotis that their quality is different and usually 
inferior, It is important that attention should be paid in the 
faturo to tho exportation of gum of uniform quality, 

Boswellia serrata.—This is a gum of an entirely different class. 
Tt closely reseinbles frankincense in its chemical properties. There 
is little demand for snch a prodnet in this country, but it might 
find a market on the Continent as an ingredient for incense. . ri 

Since the commercial value of the gums of the Acacia type 
must depend on other circumstances than those connected with 
their chemical properties, as, for example, colour, size, freedom 
from contamination with extraneous substances, &e., it was thought 
desirable to obtain the opinions of several of the best known 
London dealers in gums. They were each supplied with small 
representative samples of the three gums, and were asked to 
furnish a report on their probable commercial value. The four 
reports which have been received may be summarised as follows:— 

1. These brokers report that Odina Wodier, chiefly on 
accotint of its solubility, would be the most readily saleable. The 
less soluble varieties, Bauhinia retusa and Buchanania latifolia 
they consider of small value, as large quantities of similar gums 
are received in thiscountry from Persia. They are chiefly bought 
by Cuutinentul dealers, and are said to be treated by some spe- 
cial process and rendered soluble. Prices for these inferior gums 
not large,—from 10s. to 208, per hundredweight. 

2. The broke-s report that there is on the English market 
a large quantity ofallkinds of East Indian gums, which renders 
it very difficult to dispose of inferior qualities. The only sample 
which they consider would command a free market is that of 
Odina Wodier. With rolerence to Banhinia retusa, it is remarked 
that this gum closely resembles Persian or Bassorah gum, but 
it is not considered to possess at the present time any commercial 
valne, Odina Wodier is compared with Caps gum, and, like it, 
might be used for preparing pale-coloured mucilages, and for 
mixing with gum acacia to reduca tha cost of the latter. lis 
value is stated to be between 258 and 308, per hundredweight. 
Buchanania latifolia is described as a gum of inferior quality 
only partially soluble, containing a large quantity of extraneous 
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matter. It might be useful for cheap manufacturing purposes 
where the dark colour would not be deirimental. It is likely to 
fetch 20s per himdredweight. These brokers remark that it is 
desirable, when introducing a new gum, to ship it in Inrge 
quantities of not less than, say, 5 tons, as English consumers 
will not trouble to substitute new gums unless they are certain 
of obtaining a constant supply of average quality. 

8, The brokers report that all the samples are of inferior 
ee Bauhinia retusa is probably worth 15s to 208 per hun- 
dredweight. Odinga Wodiev, which they remark bas been care- 
lessly collected and is largely mixed with earthy matter and 
wood, wonld fetch from 20s to 25s per hundredweight, Bucha- 
nania latifolia they report to be of little value, 

4, Buchanania latifolia is stated to be too insoluble to be 
of much value, Bauhinia retusa is inferior gum worth about 108 
per hundredweight. Odrna Wodier is the most valuable of the 
three samples anbmitted, but its appearance is mach against it. 
Té a constant supply could be obtained, and if more care be taken 

“in collecting it, it could probably be sold at from 80¢ to 358 per 
hundred weight. 

It will be seen from these commercial reports, that it would 
be worth while to pay some attention to the exportation of Odina 
Wodier, but. it would evidently be necessary to take greater care 
in the collection of the gum, and to avoid the inclusion of ex- 
traneous matter. It would probably be desirable to pick out the 
better pieces which are nearly free from colour, and send them as a 
separate consignment of first quality, the coloured and contami- 
nated fragments being included in a separate consignment of 
second quality. Lt also appears that Buchanania latijolia might 
be worth exporting if greater care were taken in its collection 
and especially if large quantities of slightly coloured fragmenta 
could be put on the market. One firm of brokers who reported 
on the samples, offered te take charge and atspere of any cou- 
signments of these guns which may be sent to this country. 


Wrxpramw R, Dunstan, 


Director, Scientific Department, 


Imperial Institute. 


i 
2nd February, 1897. 
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v-slIKAR AND TRAVEL. 


A Day on the Beas, 


Towards the middle of last March a very well-known forest 
officer, whom we will call A, came down in this direction to visit 
the famous, or rather infamous, Hoshiarpur Chos, and after we had 
seen them and marched through the Lohara forests, we made our 
way down to the Hoshiarpur bamboo forests by river instead of 
going along by the road, To give a complete account of the 
trip would occupy too much space and would alse not be particu- 
larly interesting, for like so many fishing excursions, it was mainly 
a case of unfavourable conditions and bad luck which all our 
ingenuity was unable to conquer, thongh a fish came along now 
and then just {o keep us from utter despondency. Still, when wo 
started on the morning of the day that was to retrieve our for- 
tunes, we were not so vory far off that undesirable condition ; as for 
the previous two days we had been on the vory best water in the 
river, the place where each of us had confidently hoped for that 
monster fish, which it is always the fisherman’s ambition to catch, 
and which in ninety-nine cases out of a hundred, he never gets. 
The water I have referred to consisted of two long, slow and very 
deep pools with a nice run between them, the head of the lower 
poot and the run could be fished by wading ont from the bank, 
the latter with a fly spoon and the former with a spinning bnit, 
but the rest and greater portion of the water could only be work- 
ed by that abominable method known as ‘chukkering’ from a 
“sarnai.’ Neither of us bad ever fished the Beas or tried this par- 
ticular game before, and we came to the unanimous conclusion 
that it was the most uninteresting and tiresome method of catch- 
ing fish, or rather trying to catch fish, that we had ever attempt 
ed. There is undoubtedly a cortain amount of skill required in 
manmavering to get out a long line below you and then in keep- 
ing your spoon, which is tho only possible bait for this style of 
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fishing, off the bottom it the river ; but do what you will, your 
spoon spends a good deal of its time reclining pleacefully on the 
bottom and you spend most of yours in adjuring the sarnai 
men to kesp you moving up stream or at least prevent you 
from running down on to your spoon, We chukkered and 
chukkered until we gave it up in disgust although the local 
mon told us that never before in the memory of man had any 
sahibs left this water without fish, and pointed to an over- 
hanging rock in the Idwer pool on which was drawn the outline 
of a sixty-five pound monster that a famons Beas fisherman had 
canght some years azo. Our failure however was not altogether 
surprising, for on the first day we were afflicted with such a 
storm of wind, that we were smothered and almost choked 
with sand and onr satnais blown into the rocks, under which 
we were only too glad to shelter until a Iuil in the storm let 
us get back bo camp, breakfast and office, A tip that may be 
useful to anyone fishing in this style from a sarnai, is to have out 
the centre third of the charpai netting and sit with your feet 
hanging down in the water ; or if you wish to keep dry, have a 
little wooden well made of such a depth that it just keeps clear of 
the water. If you are inclined to be still moro luxurious, have a 
back made to the uharpui ; then you can chukker in comparative 
ease and comfort, thoagh, as I have said before, it isa poor game 
at the best of times, and one of its grentest disadvantages is the 
awful disturbances made in the water by the splashing and kicking 
of the men in trying to keep the unwieldy machine from trave- 
ling down stream. 

Tho 20th of March was to take us down the river from 
Sithéna to Ray and then in the evening across to the forest bunga- 
low at Pandain. So about half part seven we embarked on onr 
sarnais, hopeful as ever, but hardly orpectant for we knew that 
the river split up into several branches below us, and were told 
that we had left all the best of the water behind us. Till well on 
towards midday we neither of us touched a fish, and I may say 
here that we never did do anything in the morning and that 
nearly all our fish were caught in the middie of the day and the 
afternoon, probably because it was unusually cold and stormy for 
the time of year. About midday, however, I changed the spoon 
for a phantom, for natural bait was not procarable, and shortly 
had a small fish, and not long afterwards came on a good pool just 
below the junction of two large branches of tho river with another 
small and shallow branch running into the middle of it, deep and 
with a nice stream throughout, this seemed to me to be just 
the placo for fish, so I landed ‘and started spinning a leaded 
phantom a tittle above where the small branch came ia and just 
as I got to the edge of this had another little fish. A couple of 
casts afterwards I was on to something quite different. A fish 
that grabbed the phantom with a blow that pulled the point of the 
rod down almost to the water and that then, instead of going off 
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with a big rush, hung in the stream and allowed me to coax him 
towards the shore, until suddenly realizing that something was 
wrong, he turned and went off down stream with such a rush that 
I thonght he would bring me to the end of my hundred and fifty 
yards of lino, an experience which laving once had happen to 
me on the Jumna, | did not desire to have repeated. Down stream 
he took me, coming in gradually and then going off again with 
nrun into the middle of the pool several times before ha was too 
done to resist the steady pressure of the rod any longer, and had 
perforce to submit to being landed. Thirty two pounds was bis 
or rather her weight, and I was somewhat lucky to land her as 
she had succeeded in breaking two out of the thres mounts om the 
phantom. Buck I came to the same place and shortly had a nice 
ittle eight pounder who fought like a fiend and then after one 
more Offer from what seemed to be a good fish, and I was off down 
stream to overtake A~who had in the meantime been fishing at 
the head of the next pool, a small one, from which he had succeed- 
ed in taking five small fish on the spoon. Hearing of my luck he 
too put upa phantem and started down the next long pool while 
I went straight through and found some more nico water below, 
but only amall fish. In one place where tho water camo tumbling 
jn over some rocks a little chap had the phantom almost as it 
touched the surface and then jumped clean out of the water, a 
thing that I have only once or twice previously seen a Mahseer 
do. A second little fish here aad I went on to where another 
branch of the river came into the pool ; but this one came tear- 
ing down o steep bed and was too strong to wade across, so [ 
had to be content with getting as fur into it as I could, casting 
out into the strong stream and playing the phantom in it. Four 
more small fish L took here and had perhaps twice as many 
runs for the water was very strong and the fish did not seem to 
bo able to get a fair hold of the phantom, very possibly thay 
could not see it ver'y clearly. Here too I met with an accident 
to my tackle, for a little beast of a fish wont off with a brand 
new phantom, throtgh the breaking of the single wire trace, when 
the fish was within h couple of feet of the bank. To be broken 
by a good fish is all in the day's work, but to be broken by a 
little three pounder is more than aggravating and I am afraid 
that single wire came in for no little abuse, It is, I believe, a 
good deal used for trolling for salmon in Lock Tay and for that 
purpose is undoubtedly exeallant as it withstands almost any 
direct strain, but 1 do not think it is reliable for casting : at any 
rate it has gold me several times and I prefer to use the Hercules 
wire gimp. which though a little more expensive, is wonderfully 
strong and flexible and never kinks, While I was engaged in put- 
ting my tackle to rights, one of A—’s men came down from the pool 
above with a request for the loan of the weighing machine and said 
that A————had got a big fish, and after a little while he brought 
the spring balance back with the information that the fish scaled 
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thirty five pounds, Shortly after A————himself came down and 
we had a general inspection of the spoil, and when we had fully 
admired our two big fish which matched each other beautifully, 
we voted an adjournment for tiffin for it was nearly four o'clock, 
we had had nothing since our early breakfast and were quite 
ready to investigate the contents of the Juncheon basket. There- 
after we got no more fish and so dropped quietly down the river 
the remaining short distance to Ray, where the horses were in 
waiting to take us across the three miles to Pandain. We were 
very wet and fairly tired, but still the ride was a pleasant one for 
wo had the day’s experiences to discuss, and though the bag, 17 
fish and 109 pounds, was nothing out of the common, neither of us 
bad ever caught quite as big a fish before, and so we agreed that 
the resully made up lor our previvus il) luck, even for that chuk- 
kering at Sithdna, 

. fh may be interesting to some fishermen, if I note in conclu- 
sion, thatthe results of our trip fully corroborated previous ex- 
perience as to the advantages to be gained by using a Malloch 
spinning reel. We both had these reels and found them work 
very satisfactorily. In anything but quite slack water, the 
spin produced by winding in is quite sufficient, while the distance 
you can cast with one of these reels is certainly one and a half 
times as great as that to be obtained with an ordinary reel and 
any of the customary methods of coiling the line on the ground or 
round the hand. ‘There is no bother with a kinking line and 
none of that exasperating fouling of tho line round stones and 
aticks. Being able to cast further, you can keep farther away 
from the water you wish to fish, while finally, and probably great- 
est advantage of all, you can wade as deep as you please and still 
cast as far as ever. x 


On the choice of Las for the use of Forest Officers. 


A fitful correspondence flickers in sporting papers regarding 
the comparative merits of various riflgs, each sportsman swears 
by that weapon with which ho has made a successful shot or 
series of shats and few of them recognize that in circumstances 
however slightly altered, their joy might have turned into grief. 
In fact, each views the case from a different stand point and to 
the inexperienced reader some confusion of ideas isinevitable. It 
has often occurred to mo that with the experience I now possess I 
might, during the past 25 years bave saved much coin expended 
in,trying various rifles and also, at the same time, have increased my 
bag of large game, and it may therefore be worth the while of the 
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more junior members of the Department to consider tha subject 
of rifles from a Forest Officer’s point of view. The possession of 
many rifles isa weariness to the flesh, Want of practice causes 
one to shoot badly with all, and ore nover has the weapon one 
requires to hand at tho right moment ; but the owner of two good 
rifles should be able to pass his service. varying between the 
denser jungle of the plains and the breezy heights of India’s 
mountain ranges, with tho maximium of satisfaction to himself 
and the minimum total expenditure in armament. We will con- 
sider how these objects can best be attained. 

As before hinted, [have possessed many—far too many—rifles; 
from the double barrel 8-bore weighing 17 lbs. to the latest small- 
bore with smokeless powder, including expresses of all calibres; 
but [ have never yet succeeded in procuring one weapon which 
would moet every kmergency. On some oreasions it is imperative 
that we should produce the shock of a knock-down blow, in others 
we reqnire peneltation; sometimes external accuracy at large 
ranges is necessary, or again so long as we can hit a six inch bull 
at a few yards distance, we ask nothing more. The rifle which 
is guaranteed to attuin all these results, and perhaps others, will 
in practice probably be found to be a sorry makeshift at all 
times. 

We may, for convenience sake, classify rifles under three 
heads: large bores, Expresses and small bores ; the former com- 
prises rifles from 4 to 12 bore; the seeond those from ‘577 to 
360 ; and the third rifles from 803 to ‘250 firing smokeless 
powder. The first class of rifle is essentially a luxury to the 
ordinary, Forest Officer. To be effective they must be heavy 
and therefore unwieldy to a certain extent ; they are useful only to 
take the first shot at very heavy game or to meet its chargo at 
close distances. For the former purpose, a lighter rifle may be 
found which is equally effective, and being more accurate, allows 
the sportsman to take his opening shot at greater distances, thus 
running less risk of disturbing the game and giving more chance 
for selection of a suitable shot. In the case of the hunter being 
hunted, if a large bore is thought inlisponsable, a Paradox or 
smooth bore gun of the same calibre would have an effect equal 
to that of the rifle and would be useful for other purposes than the 
sole object of proyelling a solid mass oflead. As an example, the 
service M. H, rifle with its ounce bullet and threo drams of black 
or equivalent of smokeless powder, is a most effective weapon for 
the first shot at distances within 100 tyards at bison, rhino and 
elephant ; whilst if compelled subsequently to faco the wounded 
animal, a smooth bore is good enough for distances up to 50 yards: 
and beyond that range, leisure might be found again to utilize the 
accuracy and penetration of the M. H, with final results. It is 
not therefore proposed to discuss the varieties and uses of large 
bore rifles bul to pass on to Expresses so-called, 
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In an Express rifle, in order ta ensure a certain minimum 
muzzle velocity, the weight of the charge of black powder must be 
at least one-third of that of the bullet, This necessitates the use 
either of an inordinate chargo of powder (sometimes so large thut 
it cannot all be consumed in tho barrel) or of a light bullet ; and, 
as a rule, this bullet is so constructed that it breaks up on impact 
and thus sacrifices peictration to shock. The immense advantage 
of rifles of this description is that the less trajectory obviates the 
nocessity of accuracy in judging distances ; the disadvantages are 
recoil, noise, blinding smoke and uncertainty at distances over 200 
yards. Moreover, owing to the high speed of the bullet and its 
shape, deflection on sneountering the slightest opposition is fre- 
quent ; and lastly there is great want of penetration. It is 
truo that in these days, Express rifles are constructed to shoot 
two entirely different types of bullet, a heavy long range and 
a lighter short range projectiles bat, bearing in mind that's high 
elass double rifle is thrown off its shooting by the slightest 
variation in loading, it way well be doubted if all the merils 
claimed for this type of weapon are proven. es 

The smaller the bore of the Express the higher the velocity of 
the bullet but the less momentum ; fienes both shock and penetra- 
tion fall off in the smaller bores and for the Forest Officer there are 
only two or three rifles of this class worthy of consideration, wz: the 
*500 and °577 bores, The smaller Expresses are beautiful weapons, 
but the ordinary mortal when placed in trying circumstances does 
not shoot safficiently necurately to make it worth his while to 
tisk his life on the chance of ‘stopping dangerous gaino with a 
*360 *400 or 450 bullet. With harmless animals again, any 
failure to locate the small projectiles in oxactly the right place 
may cause the loss of a much coveted trophy. Theso small 
Expressos need not therefore be classified aa Forest Rifles, 

The -500 Express on the other hand is a good all round weapon 
up toacertain point. For a body shot at all thin-skinned game 
it answers it purpose well ; but itis not a bone-crusher nor is it of 
mach account in a facing shot. The writer has possessed a rifle 
of this class by Henry for over 20 years, and has killed therewith 
hundreds of head of large game, but must confess ghat he has also 
lost an unnecessary large namber, and has boon .anca or twien 
placed in inconvenient surroundings, owing to want of penetrating 
power in the bnilet and insufficiency of shock imparted, Es- 
pecially in the case of animats whose massive bones aro covered 
with layers of elastic muscle, is the °50% dxpross-unsatisfuctory ; 
the bullet expands to the fullest extent in the muscle and is re- 
duced to powder in the bone without causing serious injury. Such 
a wound inflicted in a big tiger, though it may for the moment 
roll the animal over, often results in causing a frenzy of fury which 
may become decidedly unpleasant. When hunting a tiger single 
handed with a -500 Express, great care should bo faken to ascertain 
accurately where the bullets have struck ; an avimal bit forward 
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of the stomach at right angles to the gpine, or at an ms 

it from behind, will either drop load within a fow pari or eo one 
rate helt and die after a short time, He may leave the locality 
fa harried iy af the wound is only superficial, and it is therefore 
, 0 be fairly certain of what has happened before proceeding 
'o verify one’s opinion. To fire with a °500 xpress at a facin: 
tiger is, save in exceptional cases, to be avoided: it may be dan, td 
ous to the shooter and it will certainly spoil the tiger Owing to 
the angles at which a tiger’s head is held, the conical bullet will 
most probably glance on the skull and the best chanco of baggin 
the beast is to hold low at the junction of neck and chest and 
trust to luck for penetration to the vitals. It is, however, just 
as likely that the bullet will pass outside the eavity of the chest 
without inflicting mortal injuries One can never predict with 
even fair certainty what the effect of a conical hollow-fronted bul- 
let travelling at high speed will be, because it behaves entirely 
differently with each change in circumstances ; with one shot you 
may drill a bole through a buffalo’s forehead, with the next the 
bullet may break up on a deer’s haunch, inflicting aghastly wound 
and condenining the unforturate animal to lingering death : but 
generally speaking, the effect produced is primarily dependent on 
the angle of impact, the acuter the angle the less probability of 
the infliction of a serious wound, 

The '577 Express is the only rifle of this class with a powder 
charge and weight of bullet capable theoretically of overcoming 
the momentum of a charging tiger. There is much comfort in 
this thought, and there can be no good shooting withont confi- 
dence. The heavier bullet and lower muzzle velocity also en- 
sures greater penetration and though the use of the hollow- 
frontad ballet is primarily open to the same objections in this 
bore as in the +500, yet its effeet when properly used is mach 
greater, and by substituting a solid bullet of soft oad, we ensure 
penetration with sufficient shack to knock all soft-skinned game 
out of time, Such a bullet will travel from throat te haunch of 
a tigér, or pass through both shoulders to be found flattened under 
the skin on the other side ; whilst the hollow fronted bullet will, 
if placed anywhere in the body, induce death in a comparatively 
short time, The -577 Express, however, presents the disadvantages 
of weight, recoil, noise and smoke, toa greater degree than the 
+500; its range of accuracy is less; it is essentially a weapon for use 
for distances within 100 yds. when in spite of these drawbacks it is, 
if properly handled, the most effective forest rifle for large game 
at present in existence, it is handier than a larger bore rifle and 
will produce equal results, Tho makers of smokeless powders 
now advertize cartridges for Express rifles loaded with their com- 
pounds. The effects of these powders in small bore rifles are 
often so Unexpected, that until they are more fully regulated, I 
prefer not to fire large charges save in weapons specially 
constructed of enormous strength in order to resist any unforeseen 
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tnfinendes which may be brought to bear in theso sensitive com- 
pounds, ' 

Whatever rifle the Forest officer may possess in the more 
serious purenit of game, he will still wish to have a weapon to be 
the companion of his lighter moments, to keep his hand and eye 
in training, to provide venison and fowl for his household. 
For everyday use he will probably select a 803 or ‘256 
bore, he will probably waver between a double or single 
barrel with or without Magazine attachment. A good double 
barrel rifle will eost about four timesas much asa single barrel, 
and asat present made it will not be accnrate much over 300 yards ; 
whilst the effective range of the small barrel will be 3 or4 times 
that, distance, With a single barrel, 10 aimed shots can be fired in 
aminute ; not much more can be done with a double barrel, so 
that the sole advantage in the caso of the latter appears to be the 
celerity with whieh the second shot can be put in, As for maga- 
zine attachments, apart from the fact that they sometimes refuse to 
work, and tho objectionable rattle of the action, their most seri- 
ous drawback is that any alteration of the length of the bullet, 
often necessary in order to vary the extent of penetration, is too 
liable to cause difficulties in the passage of the cartridge from 
magazine to chamber, : 

Tho writer advocates the use of asingle barrel, ‘303 bore rifle, 
because in the first place it will shoot Government and other service 
ammunition in an emergency ; secondly, because the cleaning of 
the harrel is easier in the larger bore, and lastly because by the 
simple insertion of 2 Morris tube. excellent practice can be ob- 
tained without expenditure of expensive cartridges, The use of 
anosed solid bullet propelled by Rifleite is also suggested ; that 
powder is clean and fairly uniform whilst the behaviour of the bullet 
is constant. The same cannot be said of other bullets where break 
—up on impact is ensured by weakening by various methods the 
nickel envelope at top and sides. Examination of such bullets will 
disclose the fact that the process employed is most irregular in 
results and it becomes evident, without going to the vexation of 
practical test, that the behaviour of the missiles must also be 
extremely various, The soft-nose bullet expands in impact and 
is reduced to powder on continued resistance being met. It passes 
through the bodies of small deer, and its fullest effect is obtained 
when used on the larger deer, where resistance is sufficiently pro- 
longed to cause the destruction of the bullet. The extreme handi- 
ness and accuracy of the 803 make is an invalnable weapon against 
all kinds of non-dangerous game, but these advantages are, of 
course, discounted by the smallness of the' wound and inferiority 
of shock in comparison with larger rifles. Thesmaller the bore the 
finer shooting is required and those who think that with the -303 
any shot will be} effective will be grievously disappointed and had 
better retain the Jess accurate but more powerful Express, As a 
weapon for stopping dangerous game the ‘803 is futile, the shape 
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of bullet is against the chance of a facing shot being effective and 
the shock imparted is only about one half of that communicated by 
a ‘577 Express bullet. When shooting from howdahs, surroanded 
by a crowd of friends and dependents, any rifle is good enough for 
dangerons game. It is called sport when a beast, maddened by 
careless shooting with nusuitable weapons, makes ineffectual efforts 
to retaliate on his butchers ; but when the chances are more equa- 
lized, that weapon is best which will euable the sportsman at once 
and finally to take advantage of the opportunity which his courage 
or knowledge of woodcraft bas afforded him. 

Had the writer again to pass halflife time in an Indian forest, 
he would consider himself adequately armed if he possessed a double 
barrel *577 Fixpress and a single barrel -363 rifle, and that whether 
located in hills or plains. He would have these two rifles stocked 
and bulanced exacily alike and, more important still, the pull off 
should be the same. The addition of any other rifle, save perhaps 
a service M. A. Carbine, he would hold to be a luxury of some- 
what doubtful value tending to reduce that degree of familiarity 
with ones’ weapons which is essential to all good shooting. 
A knowledge of the capabilities of these two weapons and of the 
effect of the bullets they carry, is sufficient to give confidence in 
the pursiut of large game, provided care is taken to locate the first 
shot in approximately the right place, and that precautions are 
taken to prevent nndue advantage being taken of the hunter. Most 
accidents and il] success in big game shooting arise from neglect- 
ing one or other of these two important considerations and a whole 
battery of heavy rifles will not lessen the danger or change the 
luck if they are not attended to. 

Lappend a table showing the approximate striking force of 
the bullets of the rifies treated of. 


+600 Express hollow bullet =... 29) Striking force 
i solid ” vy 82] in 1003 ft. Ibs. 
‘B77, hollow ,, +» 34 } without reference 
ey solid 4s « B7 | to penetration, 
303, ” ” oe 19) 


0.0. 


0.c. 


VI.-BEXTRACTS, NOTHS AND QUBRIS. 


| 
The Timber Trade of Siam. 


According to the customs returns, the export of teak was 
49,690 tons, value 264,8051,, as compared with 48,994 tous, value 
296,107, in 1895. 
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The quality in the returns is stated in piculs, and it appear 
that the customs authorities consider a picul weight (1384 Tos) 
of teak as equal to sth of a ton in measurement, and piculs have 
therefore been converted into tons on this basia, 
Tho following is a short summary of the returns :— 
Anatysts of Exporis of Teak from Bangkok in 1896. 


—_— SS 


Destination, Quantity, Value. 
ly 2, 
Tons, £ 
Europe cas 6,0754 57,005 
Bombay vee] 18,5024 61,882 
Hong-Kong see Se 9,046 48.691 
Singapore en ee | 11,204 24,528 
Saigon oon one 38404 2,660 
China on Bes: 1,0805 3,000 
Coast on on 287 1,801 
Other countries © wee oe 8,204 65,738 


| ————— 


i Total w+] 49,690 264,805 
iH 

Other information which I have received from private and 
reliable sources gives the same total export in tons, but some 
mistake appears to have been made by the customs in the figures 
for the different destinations, the quantity exported to Europe 
heing probably neurar 18,000 tons aud to Singapore not more than 
38,500 tons. 

The returns show very great variations in the average value 
per toz of teak exported to the various ports, the Singapore valua- 
tion (21 dol. 89 c.==2/, 3s. 9d.) being the lowest, and that for ship- 
ments to Europe the highest, viz.: 93 dol. 82 . (9. 7s. 7d.) 

The year 1896 witnessed » steady rise in the value of teak, 
not only in the home markets, but also, though to a lesser extent, 
in the Asiatic ports, and the average f.o b. value of teak may be 

nt down at 90 dol. (91) per fon for the quality shipped to 
murope and 40 dol. (4/.) for that skinned olsewhere, 
in this basis and assuming all the timber shipped to Europe 
to havo been of the higher quality, and that shipped elsewhere to 
have been second class, the tolal value of the exports from Bang- 
kok may be taken as 288.760/. The export in 1895 was valued 
by the customs at 296,107/., but by local timber merchants at 
214,717/., and it may be safely assumed that the export in 1896 
considerably exceeded that of 1895 in value, although the quantity 
was put down in last year’s roport at 61,828 tons. 
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The total number of logs which arrived at Chainat, the duty- 
station, about 100 miles above Bangkok, is reported as 58,606, 
being about 12.000 logs below the average of the four preceding 
years. At one time it appearod probable that the season would 
turn out a comparative failure, but late rains up country brought 
down some thonsands of logs which had not been expected, and 
the abnormally high prices ruling in Bangkok induced traders to 
bring down timber which would otherwise have been left till next 
season, 

Logs arriving at Chainat were sent on to Bangkok with as . 
little delay as possible, and the number of logs recorde| as des- 
patched from the duty-station is 59,522, or about 900 in excess of 
the numbers received during tho season. 

The number of logs reported as having reached Bangkok is 
51,547, being about 8,000 short of the number reported to have 
been despatched from Chainat. It is therefore evident that a 
number of rafts must reach Bangkok without attracting general 
attention, and itis supposed that. some of them at least get mixed 
up with the small lags used for local consumption, of which about 
20 000 to 30,000 logs como down annaally, and which are mostly 
used for building purposes, 

There are now five large steam saw-mills in Bangkok, of 
which three are British, one Danish, and one Chinese. The 
Sinmese Government have started a small mill for their own use 
just above Bangkok 5 the owners of the present Chinese mill have 
‘a new one in conrse of erection, which promises to ha the largest 
in Bangkok when completed, and another British firm who have 
lately established a branch here are contemplating the erection of a 
new mill. 

Basides the steam saw-mills ahove-mentioned there are about 
60 saw-sheds in which tenk logs are sawn up by hand. 

Last year’s report stated that Siamese teak is becoming 
recognised abroad as being the same desirable article as Burma 
teak. In this connection it may be useful to note that Messrs. 
Denny, Mott and Dickson's wood market report for May says :— 
“Tt is increasingly admitted that first-class Bangkok woo is far 
more economical in conversion than the inferior Burma wood, 
which increased values have brought forward during the last few 
montha, and so long as Siamese shipperscontinne to maintain their 
standard of quality their shipments will continue to find a ready 
market at the expense of the Burmese shippers. who are trusting 
to the good demand for teak to enable them to lower a standard 
of quality which has been none too high during recent years,” 

Again, their report for June says -—* Bingkok cargoes con- 
tinue to maintain their good character, both for careful shipment 
and conversion, which more than compensates for the, perhaps, 
less kindly nature of the wood, as compared with that grown in 
Burma.”—( Consular Report.) 
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Report onthe Cultivation of Olives in Italy. 
| Origin of the Olive 


. oi 

_,,_ lt is certain that the greater part of the Mediterranean 
littoral was in anelent times, as it now is, the home of the olive, and 
of all the countries which claim the tree as indigenous Italy is 
that which is the chief of the oil-producixg countries of the region, 
And in Ttaly it grows upou a great variety of soil, and in a fair 
variety of climate, Tt is found wild on the scorching and rocky 
hills near Taranto where it grows from seeds which have probab- 
ly been carried from place to place by birds, and casually deposited 
in some fissure where sufficient soil hus been found to nourish the 
young plant. For birds are extremely partial to olives 3 indeed in 
the southern provinces of Italy, where ihe large migratory thrush, 
ao heartily praised by Horace’ on his jonrney to Brondusium, still 
abounds, we find the expense of gunpowder for bird-scaring a con- 
siderable item in the olive grower’s accounts. The cultivated 
alive, too, is a tree which is very independent of soil and may be 
seen growing ona rocky hillside or on the deep soil, of the plains 
and flourishing as well in tho one situation as in the other. 


Oils of Lucea and Bari. 


The small provnice of Lucca has given ils name to the finest 
table oil in the world and though the best oils of Bari in this 
districb compare favourably with it, they have not the same eleb- 
rity. In point of quant at least, this consular district is far 
ahead of the rest of Italy, as will be seen by the following figures. 


|, Paaduction and export. 


The total amount of olive-ground in Italy is officially estimat- 
ed at 908,072 hectares (a hectare being roughly 2¢ acres), of 
which 492,430 hectares, or more than half the total, are in this 
district. ‘The total produce of oil is reckoned at 3,850,143 hecto 
litres, of which this district yields 1,934,948 or more than half 
of the produce ot the whole kingdom, Of the South Italian oils, 
those of Bari have tha greatest repute, and many of the trees are 
of very great antiquity, The annual export of oil from Haly 
amounted in 18810 63,500 tons, A very large proportion of 
this export goes to the British Empiré, and thongh no doubt the 
importers care little about the methods of the cultivation of the 
tree, as compared with the market price ab which they ean pur- 
chase the oil wholesale, the cultivation is an important item to 
British trade, because a determined effort is being mate to intro- 
duce the tree both into South Africa and the Australian Colonies. 
The plants are being sent ont in considerable numbers from 
Naples, chiefly, if not solely, by the firm of Messrs. Dammann, of 
Portici, a suburb of Naples, who have also charged themselves 
with the introduction of the Karob into South Africa, 
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Uses of oil. 


It is unnecessary to mention the variety of uses to which 
olive oil is put, but it may be interesting to note that large quan- 
tities are used on sheep-runs in the Colonies for sharpening the 
clippers at shearing time. Time also can show what success the 
introduction of (he tree will haye in our Colonies. It may be that 
the best oil will be produced ; it may also be that only the lower 
class cils, such as those grown in Turkey, which are only useful 
for making soap, willbe manufactured, but at any rate a useful 
lubricant will be obtained, and a very picturesque tree added to 
the landscape. In the meantime a report in English on the cul- 
tivation of the plant cannot fail to be of service. 


The oleaster. Olive wood. 


The wild olive or oleaster isa tres of small stunted growth 
and yields a fruit from which very little oil can be procured. The 
grafting of the cleaster was known in very ancient times, and is 
mentioned by St. Paul in his Epistle to the Romans who, however, 
for the reasons of his metaphor or perhaps from ignorance of 
arboriculture, teverses the process, and describes the oleaster as 
being grafted on the olive, whereas of course it is the cullivated 
tree which is grafted on the stem of the will one. The olcaster 
ean be raised from seed in the ordinary way, or it can be raised 
from the fuugoids which olives bear underground at the point 
where the roots separate themselves from the trunk. Olive trees 
live toa very great age, and their wood is very useful for cabinet 
making, as it is hard as well as pliable and can be easily mani- 
pulated. The smaller boughs form excellent fuel, for owing to 
the oil in them they burn like a torch, and as the tranks of old 
trees are apt to become hollow, many of them are only fit for the 
same purpose. ‘The tree is evergreen, and the leaves fall after 
about three yeurs, being of course constantly replaced in the 
course of nature by younger ones. The olive commences to 
flower at the base of its foliage, the flowers gradually extending 
upwards. The best crops are always obtained when tho trees 
flower early, and this occurs (when the spring is mild) as early as 
the month of March but the tree is susceptible to cold, and if it 
gets checked it will flower as late as Juno, in which caso a failure 
of the crop may be anticipated. Old trees usually yield a cro 
only in overy alternate year, which is gathered in the autumn aati 
early winter. The largest trees are found in Sicily, wherg they 

row almost like oaks, and may be found measuring 25 feet pound 
the trunk, 


Varieties. 
The Italian Blae Book on Agriculture published in 1874, 
names 300 varieties of tree ag existing in Italy, of which 67 ara 
found in this Consular district, Obviously, in a country like Italy 


a 


$80 REPORT ON THE CULTIVATION OF OLIVES IN ITALY, 


where so many dialects are spoken, in many cases the names of 
these varielies are prrely local, and as tho same variety is called 
by one namo in Tuseany and by another at Naples, it would he 
absolutely useloss to meution distinetions which have no difference, 
in a report written for British readers. 


Classes of olive. 


Olives are in fact divided into three classes, namel 
small olive with few leaves, which grows freely, resi 
better than the others, is more free from disease, grows on the 
poorest soil, and though generally very hardy, does not yield 
oil and is useless for table purposes. This tree will oil yield 
good enough for sharpening shears and for mechanical purposos 
generally, and it wiil grow almost anywhere. Lt is known by the 
names of “ Miguda,” “ Trill,” ‘*Corisiola,” and “ Martino,” in 
Italy. The secand class known as * Olivi di Spagna” has larger 
leaves, a Inrgo and succulent frnit adapted for table use, subject 
to the necessary troatmont, These trees require rich and good 
soil and no great vicissitudes of temperature ; they will not bear 
cold, and are subject to a good many diseases, If they got chilled 
the fruit falls, and such berries as remain give but iittle oil, and 
that of poor quality. These varicties are supposed to have come 
to Italy from Spain, and to have found a elimate in Italy which 
does not always agree with them, They might all the same do 
well in the warmer climate of Australia, “The third class is pre- 
ferable for general cultivation, as it avoids both extremes, 
being hardy, and at the same time producing a good and useful 
crop. Thesoare known in ltaly by the names of “ Razze,” 
Corniola,” Ogliaralo,” “Pigudo,” and “ Monopolese.” 


Climatie conditions, 


Like the palm, the olive will dourish in many places where it 
will bear no fruit. ” Jé will not yield in very hot places, and it will 
not endure frosh, or sudden transitions from cold to heat ; it does 
not mind sea air, and in many places on the Mediterranean ib 
growa to the water’s edge, where it must often be affected by salt 
and spray. Twelve degrees centigrade below zero (10°4° Fuhr.) 
is enough to wither the leaves znd to kill such roots as arc on the 
surfuce. A late spring frost is naturally moro harmful than a 
winter ono, and damp cold than dry, conditions which apply to all 
evergreen trees. In this district the altitude at which olive trees 
can be found may be reckoned at 1,500 feet above the sea-level, * 
Asarule they tlirive better on hills than in the plains, becanse 
any cold they aro subjected to is Jess damp in the former situation 
than in the latter. In a temperate season the trees in the piains 
will bear better than those on the hills. With regard to exposures: 
in this climate the cast and north are preferable as afurding less 
sudden changes than the southern and western exposures, but 
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south of the “line” the conditions would be different or perhaps 
reversed ; the main point to be considered being to give the trees 
as equable a temperature as possible, and to avoid frost and vio~ 
lent autumn winds which are apt to shake down the berries. 


n Manure. 


Olive tries ara tho hettor for manure, but the kind of manure 
nsed depends, aswill be seen, very much upon the nature of the 
soil in which the tree is planted. Farmyard manure, if well 
decomposed, may be pliced in trenches round the trees, but 
special care must be taken to put such trenches far enough away 
from the treas so that the roots are not mutilated by the digging, 
as they are particularly susceptible to injury from this eause, Tt 
is a good plan to soak the husks and refuse of the oi] presses in 
witer till they have thoronghly rotted, and then infuse manure 
and other decaying vegetable matter in the water before placing 
it in the trenches. Too much manure should not be given at 
one time, little and often being the golden rule, Of artificial 
manures, soda is that most frequently used. Lime and silica are 
necessaries, but care must be taken in applying them that they 
are not alreaily existent in the soil in sufficient quantities, as if 
they are abuidantly present, more harm than good will be done 
by their application, Wood ashes and phosphates may safely be 
mixed with the mannres used. ‘The antumn is the bost season for 
the application, as the manures get incorporated into the soil 
during the winter, and serve to feed the roots more plentifully in 
the spring. Most trees are the better for being manured annually, 
Green crops for sheep feeding or cabbage can be grown between 
the trees without injuring them, 


Dead trees, shoots from. Seedlings, 


It will be many ycars before any olive tree in tho colonies 
falls from uge, or, being mature dios a natural death. When a 
tree dies it cam be sawn off ahove ground, and, if the roots are 
still alive, they will throw ont offsets. If these are attended to, 
and the bottoms of them well covered with carth, they will throw 
out rootlets, and, when these are well grown the shoot can be cut 
off with its roots and pnt into the nursery. One or two good 
shoots should also be left on the old trunk, as they will throw up 
and form useful trees, They will requiro grafting in due time. 
Where the wild olive tree grows, it is asimple matter to trans- 
plant it and graft it, but this will not ocenr in the colonies for 
many years to come. The olive will also grow from seed and 
this, in fact. though it isa slow process, is in the end superior to 
any other. ‘The trees do better, Hive longer and are much less 
liable to disense tian those propagated in any other way. ‘The 
seed will germinate in the second year if left to itself, but, if it is 
softened by veing placed in a pap of clay and cow-dung, and sown 
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S25, ue ali 
ee wall germinata the samo year, It is necessary to sew in 
h ighly clean ground so as to allow a free and prompt expane 
sion of the rootlets, ‘he ground shonld be dug three feet doo 
thoroughly cleaned and richly manured. This should be done a 
the winter, and in ihe spring the surface should be laid out in 
shallow trenches, in which the seeds should be sown in rows about 
a foot apart, with a distance between the seads of not less than six 
inches, The sharp end of the sceds should be upwards, and the 
should be treated with a fair amonnt of water. Ibis sapodially 
essential that the ground should be kept clean, and all weeds im- 
mediately removed. In the spring of the third year the seedlings 
may be moved to the nursery, all shoots appearing on the tin 
trunks haying been carefully removed. ¥ 
Propagation by fungi. 

The most usual way of propagating the olive is by means of 
an egg-shaped fungus growth,* which is found upon its roots. It 
is about the size and mitch the shape of a turkey’s egg, and grows 
outside the bark. Not more than two of such fungi should be 
removed from a single tree, or damage will be done to it. Indeed, 
if propagation is attempted on a large scale, it is better to sacrifice 
one tres altogether than to ran the risk of injuring a greater 
number, Thus a hundred or more of these fungi can be obtained 
from a singlo treo in the wintor, besides a greut number of slips 
and grafts in the spring when the tree ean be felled and disposed 
of. The removal of tho fungus must be done with care, The 
wood of the root round it must be carefully sawn or chipped 
with a sharp axe, A chisel musi then be used to undercut the 
fungus, and finally lift it out of its place, ‘The wood which 
adheres to it can then be cnt off witha sharp knife. If the 
fungus has plenty of eyes it may to ent wp like a seed potato, 
but it is always advigable to make the pieces so large that each 
piece should have ihree or four “eyes.” If the fangus has 
made any roots these should be carefully removed. The best time 
to take them is in the winter, before the sap begins to rise, and 
they can be kept till the spring in dry earth, mixed with chaff to 
soften it. They should be planted in March. 


Proprgation by eutting. 

The only remaining method of propagation is by entlings, 
These should be about 18 inches long of which 12 inches should 
be beneath the surface. The thickest or lower end of the cutting 
should be cut into ths shape of a wedge, be well danbed with cow- 
dung and covered with garden mould. It can then be planted, 
care being taken in making the holes not to twist the rod which 
makes the holo, otherwise the sides of the holes become hard, and 
the rootlets do not get a anfficient chance of oxpinsion,. Cuttings 
with boughs to them bre troated in tho same way, save that the 


* We wonder if this if a real fungus, or if it isnot rather of tho nature 
ofa tuber. Hon, Ed, 
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cutting is laid in the ground horizontally, but with the thick end 
lower than the other and the boughs allowed to protrade above 
the surface In a year's time the part beneath the surface will be 
furnished with roots and the boughs with leaves, ‘The whole thing 
can be taken up each bough separated from the other and tha 
cuttings placed in the nursery, 


Grafiing. 


The oleaster i grafted in the same way ag other fruit trees 
namely either by sawing it off and inserting two or three grafts 
between the bark and the trees; or by cutting a slit with a 
transverse cut in the shape of a T, opening up the bark and 
inserting the graft, or again hy cutting away tho bark and a 
portion of the wood from the bengh and the graft, making a 
point of contact of about half an inch, tand then binding them 
strongly together with wool and covering the point with a 
mixtnre so aa to seal it hermetically. All shoots which occur 
below the graft should be ent off. 

The following is a useful mixture for tho purpose of graft- 


ing i 
— a 
Per Cont, 
f ee ener 
Black Swedish pine’, 28 
Burgundy pitch 28 
Yellow wax 16 
Lard or inllow 14 
Ashes We lk 
Total aa ns 100 
Nursery. 


Much need not be said about the nursery, as this part of the 
subject. is influenced by local conditions which are known on the 
spot and may perhaps differ materially from conditions prevail- 
ing in Earope. It will be useful to mention that the ground in the 
nursery shonld nat. ha tno rich, hecauae, if it is, the yorng plants 
form far fewer roota to feed themselves with than will maintain 
them in poorer soi, and hence they get a serions check when they 
are moved to their permanent home whore the soil will naturally 
be poorer than that of the nursery, Tf, on the other hand, the: 
have been grown in comparatively poor soil they will have ihuals 
more roots, and will move much better, Tn whatever way the 
trees are propagated they shonld remain eight years in the 
nursery before going to their permanent home. In the case of 
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plants grown from the egg-like fungus a certain amount of care. 
ful cultivation is fecessary. Abont six weeks after they are 
planted, shoots like. asparagus heads will appear In order to 
give thess every eliuhee the zround above them must be kept loose, 
and if it has become firy and caked it must be watered. From each 
pices planted some half dozen shoots will rise. Of these only the 
vigorous straight ohes should bo preserved, the rest should be 
carefully pinched off below the surface with the finger and thumb, 


care being taken ndt o move the plant which by this time will 
have made tender rootlets. 


Pruning 


Not more than two shoots should be left, and these should bo 
trained to sticks, Later on the less vigorous of these should also 
be removed, The training of all shoots, whether from extiings, 
fangus, or any other means of propagation is most necessary, At 
first, they can he trained to canes or small sticks, but when they 
begin to make a iop it will be necessary to support them with 
a stort stick and to continnc this support till thed have thoroughly 
taken root in their dliimate home. On hot dry soils, such as will 
generally prevail in Australia, it is desirable to keep the trunks 
short. [lence in wafting they should be sawn off from three to 
four feet above the ground level. In fertile soils in Italy, the 
height is left at as much as five feet, but in arid soils the rule is 
“the shorter the letter.” The fewer bonghs left on the stem 
the letter, Some growers eut them all off, but the effect of 
this is to delay the fruiting of the tree by a year or so. 
Whether it answers in the long rim is a point much disputed, 
and not very casly eapaile of proof. 


Planting. 


Olive trees should be planied not less than 20 feet apart 
in ordinary gol, tit where the soil is good this will not be 
sufficient, and 40 feet is a safer distance, The holes should 
he three feet deey, and three feet over, and where the soil 
allows of it they should be dug two or three months before 
they aro wanted, na exposure to the sum and air is fonnd to 
fertilise the soil tuken out of the holes, Ti is desirable to 
putt stones, or dry rabbish in the bottom of the holes for 
drainage, and if the land is damp it will be necessary to 
drain it, consequently ground with a good fall should always 
je selected, ‘he host mannre consists of the serapings and 
fragments of herny sulvtanecs and ground bones, Deep 
planting is not recommended, and the trees should be set 
about six inches deeper than they were in the mmsery, 
The shoots shoull be prnned in order to stimulate the roots, 
and a trench or cup left round the tree to collect rainwater. 
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If the following teason should be a dry one, it will he necese 
sary to water tho planis copiously, All shoots that appear on 
the tranks should be taken off at ones, unless they are so 
sitnated us to aventually form part of the top of the Lree. 
The best way to tuke them off is to rub the tres down with 
a pisce of euivas, This not only removes the tender shouts, 
but prevents the tranks from aectmulating lichens and mosses. 
All plants do not sprout in their first year, it is therefore 
important to make sure that any plant is dead before taking 
it up. For threo or four years the plants should be leit 
quite alone, after which the weaker bonghs should be ent 
away, care being taken that thoso whieh are left are as 
symmetrical as possible io insure a handsome top to the tree. 
Boughs can, of esurse, be primed and trained into their places 
if necessary, Ii is better alko to remove roots which are too 
near the suriacd as they prevent the development of the 
lower roots which are essential to the tree, In the filth year 
praning should be carried out, The dead knob above the 
grafts “should ba carefully sawn off obliquely with a sharp 
saw, and the plice covered over with the pitch composition 
given above to prevent the tree from bleeding. The top 
should then be carefully proned so as to secure a shapely 
treo. 


Props. 


As the tops will now be getting heavy tho trees requiro 
moro support to save them from the wind which etherwise 
would displace the roots. Three props should be put to the 
trunk of each tree, and at the point of contact the tree 
should be protected by a band of straw, so that the props 
may not chate the trunk. It is also necessary, when winter 
eomes on, to intnk up the trees by making a trench romd 
the roots, and throwing the earth up against the stem. This 
must be levelled again in the spring, leaving a. cirenlar 
trench on tho upper side of the trea to eolleet any rain 
that may fall, 


Picking. 


From this time onward the prnning of the trees becomes 
very important, and should be attended to every year as 
soon as the crop is gathered. It must be remembered that 
the vertical shoots of an olive do not near fruit, and that no 
shoot bears fruit in its first year, so that care must ba taken, 
to distinguish between the second year shoots and those of 
of the first year, Unleas the troes are properly praned the 
froit will be small, will give very litile oil, and will only yield 
every other yeat, whereas with proper pruning the trees’ may 
he mado to “yiehl avery season. Tha fruit shold ho hand~ 
picked, or allowed to fall from the tree on to a canvas or sacking 
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spread beneath it, The borghs may then he shaken bnt the 
tree should on n> account be beaten, as this knocks it about 
and injures the shoots, which will, if left unharmed, bear 
fruit in the following season. The egg-shaped fungus which 
wo have already tontioned as appearing on the roots of mature 
trees should all bo carefully eut off as soon as they appear, 
as they tako too Minch ont of a growing tree. Local experi- 
ence alone can dedide the best methods for a particular locality, 
but it may be acdepted asa principle that vertieal shoots may 

be taken off, all dead wood removed, and branches whic 

have borne much in the preceding year cut back to allow 
more nutriment 6 pass to the others. Too many bads should 
not boallowed on Any branches. 


Enemies of the olive. 
‘ Dacus ole. 

Like other [ruit trees, tha olivo has many enemies, 
Besides the birds we have mentioned, who occasionally atono 
for their thefts by producing what we aro pleased to call 
“solfsown oleasters,” there are numerous insects which attack 
the fruit, the wdod, and the leaves. The most dreaded of 
these is a small fly called the “ Dacus olem,” which is about 
half the size of a common honso fly. It has a yellow head 
and green eyes, and an ashy-groy back with gossamer wings. 
The femalo has a spur like a wasp with which she punctures 
the fruit and depdsits an egg in the lesion, It is ealealated 
that a single fly will thus destroy three or four hundred 
olives. These ex#s develop into lary, whieh completely 
tunnel the olive, leaving nothing but the outer shell ani the 
stone. In a-out afortnight they assume the chrysalis stage, 
and about 10 days after that the perfect fly issmes. This 
it will be seen displays an alarming feenndity “combined with 
an estraordinary rapidity of reproduction, and in favourable 
seasons terrible damage is done, The only known remedy is 
to gather the fruit early, and by crashing it at onco to 
destroy the larva, : 


Coceus ole. 


The “Cocens' olen” is the enemy of the bonghs and 
leaves. It is a patasite which at first sight appears to be a 
portion of the branch npon which it grows, and upon the sap 
of which it lives. It also develops a fungus which blackens 
the boughs. Lime washing and petroleum have both been 
tried with some measure of success against this pest. 

Somo growers burn damp straw under the trees in order 
to fumigate them and destroy insect life, but this must be 
done with great caution, as the olive is a tree from ils 
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nature very ensity scorched, and very much damaged by 
scorching both in fruit and foliage. It is not desirable to 
allow lichen or moss to grow on tho bark as it offords a 
refuge for parasités, and a home for the eggs of inseoty, 

li is, however, reasonable ta express the hope that the 
olive tree when tntrodiced to its new homo in the Antipodea 
will leave all these enemies behind it, and not find new ones 
to contend witb, so that is may grow and prosper till it bas 
bestowed wealth on the Australian continent in the same 
abundant measure as it has lavished it on tho Italian Penin- 
sula for so many centurics—(Report of B, Neville-Rolfe, A. 
B. M's Consul at Naples.) 


! 
Tapping ot {ndiarubber trees in the Charduar 
Plantation, Assam. 


In reviowing' the Assam Forest Report for 1896-97 last month 
we suggested that it was abont “time to begin tapping trees 
which reach 19 ft. in'girth and an average height of 77 ft.” 
Since then we have come across the Report of the Imperial Insti- 
tute for 1896-97, in wl we seo a letter from the Deputy-Con- 
servator of Forests, Darrang Division, in which he estimates that at 
each tapping a tren might be expected to yield 4 chittacks, He 
estimates 12512 trees available, and that these might be tapped 
once in 5 years, or 2502 trees annually, ‘This would give 154 
mannds per annum, valued at Rs, 105 per maund. Thus, the 
revenue would be Rs, 162,718 yearly, fough as the treea got 
older and bigger this wanid propably inercase. Tt certainly looks 
as if it would be worth while to begin, 


le Metallization of Wood. 


‘The following process, invented by Mr, Rubennick, for metal- 
lizing wood, is thus described by Les Mondes :-—The wood is first 
immersed for threo or four days, according to its pormeability, in 
a caustic alkaline lye (calcareous soda) at a temperature .of from 
75 degrees to 90 degrees. From thence it passes immediately 
into a bath of hydrosulphite ot calcium, to which is added, after 
24 or 86 hours, a concentrated solution of sulphur in caustic 
potash. Tbe duration of this bath is about 48 hours and ita 
temperature is from 35 degrees to 50 degrees. Finally, the wood 
is immersed for 80 to 50 hours in a hotsolution (30° to 50°C) of 
acetate of lead. The process, as may be seen, isa long one, but the 
resalts are surpiising. The wood thus prepared after having wader 
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gonea proper dr dy a moderate temperature, acquires, under a 
burnisher of hard wood, a polished surface, and assumes a very 
brilliant metallic lustée. This lustre is still facther increased if 
the surface of the Wood be first rabhed with a piece of lead, 
tin, or zine, and be afterwards polished with a glass or porcelain 
burnisher. The wood thus assumes the appearance of a true 
metallic mirror, and is very solid and resistant.—(Timber Trades 
Journal.) 


TIL 
INDIAN FORESTER. 


Vol. XXIV.] August, 1898. [No. 8 


Some Remarks on the Moharbhanj Working Plan 
Report. 


When reading the review on the Moharbhanj Working Plan 
Report in the Jute “Forester,” I noticed that a role had been de- 
vised for regulatirl in practice the density of overhead cover in a 
SAl forest. The yhhrase runs :—* The crowns of seed-benrers are 
‘to be kept densi onongh to touch when swayed by the wind 
* until such time ds a young crop is obtained.” I concluded that 
the Working Pla Officer intended, not us here set forth, to ope- 
rate on the crowits Lut to keep tho stems of the seed bearers so 
close that. their crowns might in given circumstances touch, and 
L considered the subject from that point of view. 

Tn a seedling forest with any claim to vigour, the minimam 
girth of a seed-berrer should not he under 4 ft. and stems of this 
siza with developed crowns, implying long freedom from lateral 
pressure, should le so infreqnent as to be left out of consideration. 
Tho higher girtlt classes agnin are not much affected by wind : 
the habit of the Ral is opposed to swaying; it withstands in its 
rigidity or breaks, but does not bond. It would appear, then, that 
the rule would bol. serve in practice, a Sil seed-bearer in the 
majority of cases theuld not swar, dad even if it did, the definition 
simply implies that stems of from 4 ft, to 8 ft. girth should be 
retained in sufficitnt numbers so that their crowns romain in close 
proximity until a young erop is obtained. 

But such a prescription even, vague as it is, is open to objec- 
tion. Icinfers thar throughout the Sil forests of Moharbhanj, it is 
in contemplation to produce by artificial means a more or less 
equally diffused shade of yarying intensity, and fo maintain it 
unal a young crop is obtained. The creation of this ideal canopy 
hy favoring the growing stock is casy, bab until the Forester of 
Moharthanj breaks through it, allowing the establishment of 
groups of advance growth over small but distinet areas, he will 
not be satistied with tho result. [le may, indee!, obtain a eroy of 
yonng seedlings i spite of the uniform eanopy, but these will bide 
their time until acidental interruptions of the overhead cover 
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permit a forward growth’ I too, once dreamt of healthy advance 
growth of SAL standing in well-represented age classes under 
the avon shade of the ptrent stems ; I woke to find that the ecom- 
manity is composed of family groups, each in itself complete ; 
and that the remoyal of the head of the house hy axe or natural 
deeay, was the signal {or self assertion in the offspring, followed 
by a lengthy struggle in the hope of filling the vacant post. 
Mechanical regulations to be nseful must be more definite 
than this ; and they are even then inapplicable in a forest where 
the cireumstanees of each fainily group have to be considered, and 
where, within the area ofa few acres, all those varied operations 
which in combination form ono gencral system of management 
may, for the benefit of the furesl, be in progress at onetime. The 
possibility of the forest will indeed be limited by the condition of 
the canopy 5 mnt it will not_be increased, as the reviewer leads 
us to infer is the opinidn of tha Wor ing Plan Officer, by main- 
taining the overhead cover more or less complete over the whole 
area. 


Sleepers on the North-Western Railway, 


Wo give below ail extract from a payer in the “Indian and 
Fastern Mngineer ” fot June by Me. V. E. DeBrot, M. 1. C. E., 
which gives an account of the laying of the permanent-way on the 
North-Western Railwaf and of the sleepers used, which wo are 
sure will be read with interest by many officers of the Depart- 
ment, and especially by sueh of them as are employed in the work- 
ing of the forests of the Punjab and North-Western Provinces 
Kashmir and other Native States, Such Officers will readily 
notice the various inactura and will smile at the naive advice 
to Government and the Rulers of the Native States to © kill the 
goose.” With the oxception perhaps of thosa of some small States, 
wo boliave we are right in sayings that the whole of the deodar 
forests are under “Working Plans” or at any rate “Plans of Opera- 
tion” devised to ensure that no more is cut than is warranted by 
tho estimated permanant Annual Yield, We wonder where the 
writer got the notion that the deodar forests were ‘practically 
inexhaustible’ and thany of us would like to know where 
are tha ‘virgin forests to the rear? which ‘stand totally unex- 
ploited’? Mr. MeDonall might perbaps tell us if any exist in 
Kasimir, If they do, their presence has probably been fully taken 
account of in the calculhtion of the Annual Yield. What a lovely 
moss the proposed Contpany would make of the deodar forests, and 
what a fine profit thay would put into their own pockets, with the 
“Managing Director kt Talore” the “Government conces 
sion,” and the “guardntee of custom from the State Railways ;” 
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and how they would rejoice to have cloared out everything and 
left the Railways and other ‘users of deodar timber, the joy of 
waiting another fifty years or so till the next crop came! ‘And 
as regards the “snecessful exploitation of teak,” probably Mr. 
Ribbentrop and the Burma Conservators could tell us somo inter- 
eating stories of the other side of the question, Luckily, of 
course, there is very little chance of Government or Rulers like 
the Mabaraja of Kashmir being taken in by iransparent advice of 
this kind. " With these remarks, we leave our reader to study Mr, 
De Broi’s paper. 

Permanent-way.—On the road being taken over from the 
Company, a careful survey of the permanent-way was made. 
Save on the first few miles out of Karachi, over which a 
double-headed steel rail, weighing G8lhs., bad replaced the 
ald iron road, the 6510. iron ‘vail, deseribed by Mr. Branton 
on page 15, was still carrying the traffic, and but for the fact 
that a heavier class of engine was introduced by Government, 
would haye probably served fur some years to come, with a 
moderate programme of annual renewals. The iron was of 
excellent quality, and the best of the rails are still in use on 
sidings devoid of through-running, The 68lb. steel rail, 
though somewhat light, has been retained in the interests 
of economy, but the whole of tha remainder of the road to 
Rotri has heen relaid with 2 75tb, steel flat-footed rail. A 
Jong six-holed steel fish-plata was introduced which, however, 
proved of donbtful efficiency as compared with the four-holed 
type, as its length prevented the joint sleepers being placed 
sufficiently close together, and the full number of bolts held 
the two ‘contiguous rails so firmly as to arrest natural ex- 
pansion, thns cansing the road to buckle. Eventually, two 
of the four fish-bolts were removed. A later and” much 
superior type of fish-plate, fonr-holed and of angnlar section, 
was used on the new down-linea, The 75lb. rails are of 30 
feet length, 

As regards sleepers, probably the whole of those faid in 
Mr. Brunton’s time had disappeared, Certainly no English 
pickled Pire remained, and with the exception of a few miles 
at the Karachi end, laid with Denham ‘and Olpherts’ iron 
sleepers, the whole road was laid with deodar. Under the 
G8lh. steot rail these were comparatively new, but the rest 
were on their lust legs. Tho’ whole road, therefore, under- 
went sleeper renewals, Facilities for obtaining deodar sleepers, 
which are undonbtedly the hest for the Indian climate, are, 
of course, far greater than 30 years ago, bat the demand 
has increased enormously and the supply falls far short of it, 
A few miles were spared from the Punjab for the renewals 
in question, but the greater part of the road was relaid 
with the pea-pod steel transverse sleeper. A fow miles were 
also laid experimentally with teak from Singapore, and a few 
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miles with a class of timbor claimed by the providers to be 
Burmah pingado, but which, on being ‘subjected to examina- 
tion by a botanical expert attached to the Forest Department, 
was pronounced to be an inferior deseription of jungle wood 
Ten sleepers per 30 feet rail were at first used, but it was 
found a hotter road, less Tiable to creep, was obtained by 
using eleven sleepers. The rails were spiked down in the 
ordinary way, double spikes being used at the joints, Boar- 
ing-plates were used on each sleeper on open bridges and at 
all joint sleepers in the road. 

The new down-line was laid partly with a 7731b. bull- 
headed rail, seated in heavy chairs fastened to the timber 
sleepers hy four round spikes and keyed with wooden 
(Babul) keys, and the greater portion with the 75lb. flat- 
footed rail. Many miles of real Burmah pingado  sleepors 
wera imported for this job. Some miles were laid with 
deodar, and quite half of the distance, or over 50 miles, con- 
sisted of what are classed as “Indian Midland Pots,” a cast- 
iron bowl sleeper giving a long bearing to the flat-footed 
rail, tho fange of which is keyed to the pot with a steel 
key, ‘The fishing on the new line is with the four-holed 
steel angular plate, 

OF tho various descriptions of the pormanent-way in use 
on the North-Western Railway {and they include many 
varieties besides those above-mentioned), nquestionably the 
best class of road, for a heavy traflie, is a double-headed 
rail weighing not leas than 75ibs. par yard, heavy four-holed 
chairs, deodar sleepers—eleven or even twelve (on curves) to 
the 30ft. rail—and the angular four-holed fish-plate. ‘The 
flat-footed rail on timber sleepers cuts through them in time, 
even with a liberal use of bearing-plates, and the spikes draw 
when once the timber begins to decay, This class of rail, 
both when on timber und bowl sleepers, creeps badly, which 
causes joints to lap and a difficulty in keeping the gange 
true, The Denham and Olpberts’ road is too weak in the 
tio-bar, which buckles, causing a displacement in the gauge, 
and the wheel flanges invariubly, atter a time, are fonnd 
to ride on the «jaws of the casting, into which the rail fits, 
Tho Singapore touk sleepers and the so-called pingado put 
into the up-line proved worthless, being quite unfitted to 
the climate, The timber suffered from dry rot, and split 
badly in the sun, The steel pea-pod sleeper is useless where 
exposed to the slightest damp in the soil or to the action 
setup by sultpetre; in these cirenmstances, it perishes rapidly 
from corrosion, giving way, to begin witb, under the rail 
seat. Even when laid in the driest of situations, where 
oxidation does not take place, there are objections to it. 
‘Tho plaiclayer complains than he can never keep this clase 
of road to gauge, Owiag to the elasticity of the metal 


idl 
SLEEPERS ON THE NORTH-WESTERN RAILWAY. 295 


or inequlity in distance apart of the lugs or difference in’ thick- 
ness of the keys, it is certainly most difficult to maintain two con- 
tignous rail lengths to precisely one and the same gangs. Fast 
trains, moreover, throw the road out of straight, and when the 
platelayer sets to work to slew the road hack into line, he finds 
tho spring in the pormanent-way throwa the naxt pair of rails oue. 
Another objection ia that the joint sleepers fall too far apart, and 
the attempt to place them nearer is met by the impossibility of 
driving the joint keys unles: they are cut. Ofthe real pingado 
sleepers, it may he said, that they are good. They split to a 
certain extent, bit the timber is hard and heavy and the 
splits du not destroy the tenacity of tho fibre, as in the 
case, for instance, of the Singapore teak, But the pingado 
is most expensive. Those lai cost Rs. 6-12 landed at Kimari, 
whereas a deodar sleeper can be obtained for Ra, 8-8 includ. 
ing rail carriage from the Panjab, As regards the “ Indian 
Midland Pots,” it is doubtless a vast improvement on the 
old cast-iron pot, but it does not support the web of the 
rail lateraliy, the fastenings being in contact with the flange 
only, and it is a question whether the tie-bars will not be 
found to buckle as they do on all pot roads hitherto designed. 
Creosoted pine from England or Norway are expensive, and 
their defects, as pointed out by Mr. Brunton on page 16, are 
as apparent in the present day as they wore when he wrote, 
Babul wood and the other indigenous timbers mentioned by 

. the author are worthless, as they do not staad the elimate, 
and the Burnettising, and other chemical processes mentioned, 
have long since been abandoned. 

Deodar is tho hest material for the whole of the north-west of 
India’s dry climate, Tt is cheap; white ants do not atlack it 
seriously ; it does not suffer under derailments to the samo extent 
ag cast-iron ; it is light and. therefore, portable : it can he floated 
down the five great rivers of the Punjab ata nominal cost for 
earriaga ; itis of use for crib work on flood breaches where 
cast-iron is useless, and it haa life of quite 20 years, or even 25, 
if fairly treated by the maintenance engineer. 

Now the provision of sleepers for renewals alone, quite apart 
from railway extension, is, considering the enormous mileage now 
open, hecoming a burning question. By multiplying this mileage 
by 2.000 sleepers (to include sidings and doable portions) and 
dividing by a lifs of 20 years, we arrive at aa enormous fignro 
representing the annnal requirements for the upkeep of our lines, 
and applying the simple formula to the whole of the North- West- 
ern and the Ttajpntana-Malwa Systems, us well _as to a portion of 
the Kast Indian and the Oudh and Rohilkand Railways, we learn 
how immense to Government the advantage would be of further 
developing the trado in deodar timber, The existing arrange- 
ments for supply are based on no preconeeived plan, and are part- 
ly in the hands of private merchants, and partly of the Foreat 
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Department. ‘The deodar forests are said to be inexhaustible, but 
the zone of felling operations is limited by want of commnnica- 
tion, Such portions of the forests as are close to the river como 
under the axe, whilo virgin forests fo the rear stand totally an- 
exploited, The native timber merchants now in the field have 
neither the capital nor the enterprise to lannch ont on a holder 
scale of operations, and the Forest Department, with a small staff 
of officers, regards the sale of timber as but a concomitant to its 
more legitimate business of promoting the crowth of trees. A 
strong Company, based on sterling capital, and backed with n Go- 
vernment concession and a guarantee from the State Railways of 
the continuanes of their eustom over a period of years, would find 
ampla eeapo for their operations. Toads, portable railways, here 
and there a funicular railway, steam saw-mills, ete., would have 
to be pushed inte the interior, and a staff of European agents 
thoronghly conversant with the natives and having a technical 
knowledge of the characteristies of a good sleeper, would be 
reqnired ; the whole to be entrusted toa Managing Director with 
head-quarters at Lahore, who would he in tonch with the managers 
of the various railways, The teak forests of Burmah have been 
snecessfally exploited somewhat after this fashion, and there seams 
to be no reason why the Himalayan pine should not be dealt with 
in the same matner. Failing private enterprise, it would pay 
Government in the Public Works Department.to establish a special 
branch to insure a constant flow of sleepers to their railways, and 
possibly it would be better worked by the State than a Company, 
because linge forest areas lie in Native States, and political ques 
tions would arise, The price of deodar in log, delivered by flota- 
tion down the rivers, is now about 12 annas per eubie foot, and 
with methodies] arrangements as above outlined, this would no 
doubt, fall appreciably, and the supply of cast-iron sleepers 
from Europe would find the keenest of competition in the in- 
digenous material, 

Tn dealing with the cost of the permanent-way in the present 
day, aa compared with 30 years ago, we meet with a difficulty, ag 
Mr, Brunton makes no mention of price of rails and fastenings, and 
there appear to be no records on hand; but the cost of the metals 
is unimportant, because any difference would be attributableto the 
fluctuations in the home’ metal mart. ‘The Company's sleepera 
cost them, as stated by the author on page 16, from 6s to 8a 11d. 
each, or say Rs, 3 to Rs, 44, which is cheaper than now, adeodar 
casting not less than Rs 84, a pingado quite Rs. 7, and an Indian 
Midland Pot about Rs 8. The original expenditure on plate- 
laying, however, appears to have been very high, Six shillings 
a lineal vard, £528 to a mile, amounting to the enormous som 
of £57,000 for linking in 108 miles of line, is somewhat startling. 
To this sum, morewver, has to be added inland freight on 5,500 
tons (or ahout lf the total quantity of rails), amounting to 28 
Gd. per ton, or nearly £6,000, so that the plate-laying, including 
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carriage, amounted to nearly £63,000, Omitting the latter item, 
which is not comparable with the cheap railway freight of the 
preent time, the work which cost 6s. per lineal yard, would now 
}@ estimated at not more than Re, 1 per lineal yard, equal to 2s. 
of thosa days or one-third the rate, and this would be a liberal 
estimate, The railt renewals on tho Karachi district, ineluding piek- 
up trains for the condemned material, cost Rs. 1,000 per mile, 
or annag per yard, and the plate-laying on the doubling (where 
carriage of material was simpler, owing to having the adjacent 
line, than it would be on construction plate-laying carried out 
telescopically), was done at an initial cost of 4annas per yard, 
which totalled up to 8 annas when train charges, toola, boxing, 
packing and maintaining the road ina fit condition for construc- 
tion trains for several months was included. This is one-sixth of 
the cost of the plats-laying on the Scinde Railway. The figures 
do not appear even to include plate-laying on sidings, for the 
number of yards, quoted by Mr, Brunton on page 10, repre- 
sent 110 miles only, rather less than the rongth of the main 
Jine, which is quoted as 108 miles 10 chains + 8 miles 15 
chains double-line near Ghizree Junction, As labour in those 
days was cheaper than it is now, the only conceivable way 
to account for this heavy outlay on linking in, is to suppose 
that the work was carried out before engines and rolling- 
stock wero available, and that the material was all conveyed to the 
rail-head by country carts, or, at best, by material trolleys, and 
that the enormous amount of labour, required for sucha method, 
swallowed up the money, though, as the author speaks of water- 
trains for the staff being run on the construction, this seems hardly 
likely. Even assuming that the item includes laying of all points 
and crossings in station yards, the rate is out of all proportion, 
Oue remaining explaination, perhaps, offers itself, vizs, that possihly 
a portion of the expenditure on ballast-spreading may have im- 
roperly found its way into Mr. Brunton’s accounts under the 
Tswling of “leading and laying.” Adverting to page 18 of this 
paper, some difficulty was found in reconciling the relative cost 
of stone-ballasting and rock-eutting, both of which Mr, Brunton 
averaged out about 1s 6d. per cubic yard, whereas leading and 
spreading would, one would suppose, place the former item at 
asomewhat higher figure. Be this as it may, we can only view 
that gentleman's report from his own figures, which go to show 
that plate-laying, on the construction, cost fully three to six times 
what it now does on the same line. Considerable allowance must, 
however, in justice ba aude for unskilled labour, with which the 
pioneer engineers had to deal, as compared with the trained plate- 
layers, who now abound. The new permanent-way on the doubl- 
ing, laid complete with deodar sleepers, cost abont Re, 22,000 per 
mile, and with Indian Midland pots, Its. 10,000 per mile more, 
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The Forester on leave. 


Drar Mn. Eprror.—The rate of production of poetry in the 
Indian Forester is about one piece in ten years. Lam old enough 
to remember two, In the first, “denizen” and ‘ venison” were 
made to rhyme and I haya never eaten the latter without an 
effort since. The secozd was corrected by the Editor, and 
utterly ruined. Our faith in you is greater: you will neither 
permit the publication of scandalous rhymes nor assert your 
prerogative in such an aggravating way, 

It is a matter of notoriety, I have it in writing, that if a 
Forest Officer is scientific he is liable to be called a something- 
ologist, or if he is sporting a something-shikari : no doubt if he 
tries to be amusing he will be classed as a blooming idiot, but 
once his status is assured as such, his scientific or sporting attain- 


ments will be overlooke.l, and will do him no great harm. 


To keep up the average poatical ontturn of the Forester, 
I enclose an effort in which truth and sentiment are toachingly 


blended. 


There is no extra charge, the usual prize remuneration 


will satisfy one who feels that he is utterly ignorant of the first 


principles of rhyme and sin 


ig. proviled always you conceal 


8 
is identity under the well known namo of 


GOING. 


Indian Forest! ere I start, 
Let me first the truth impart. 
Joy aud hope have left my breast 
And I'm weary for a rest : 
Hear me swear before | stray, 
Til ave you—-further--ere ['stay ! 


By malaria unconfined, 
Wafted in ench sultry wind, 
By those tvamps whose reedy fringe 
‘Accents the landnoape’s sickly tinge, 
By each solitary day, 
T'll see you—further--ere T stay ! 


By the sport I long to taste, 

But find there is no need for haste, 
‘By all the written snubs that tell 

What words can never speak so well, 
By fires and hent in gonial May, 

T'll see you —further—-ere T atay ! 


Indian Forests ! Lam gine! 

You may regret this when alone, 
But though T fly from your embrace 
Another fool will take my pluce. 
He too will auffer the same way, 
But 7'll bo—before 7 stay. 


* 


B-R-N. 
RETURNING. 


Inlian Foresta ! ere we meet, 
My soul goes out my love to greet, 
Vl sing your praises, for perchance, 
Our meeting won't my love enhances 
Hear me swear before I come, 


Tlong for you, and you atone, 


Ry the life so unconfined, 
‘By winter mornings! bracing wind, 
By the grey plains’ verdant fringe 
Recalling emerald’s glancing tinge, 
Ny the camp fire when work is done, 
Tong for yon, and you alone, 


Thy the sport T long to taste, 
‘By gun and rod that bid me haste. 
By all the juagle signa that tell, 
‘What words can neverspeak ao well, 
By plains and “ mountain fore 
[dun, 
L long for you, and you atone, 


Thjian Poresta ! T aus come, 
(I'm not 80 sure it feels like home}, 
But though T wanted to delay, 
T coulda't atick it on half pay. 
So thus when all is said and dono, ~ 
L long for you, but not alone, 


TIlT.-OFFICIAL PAPERS & INTELLIGMNOE. 


White-ants and Forest trees, 


The following extract from a papper in the Agricultural 
Ledger on “ White-auts as a pest of Agriculture,” onght to be 
reproduced in our pages. It was written in May 1896 by the 
Settlement Officer of Balaghat, C. P. 

In onr opinion the ‘Scientific Forester’ was right, and that the 
mango saplings planted by the Agriculturist died because they 
were badly planted and their roots got rotten, and then of course 
alogitimate prey for the termites. Vory likoly they woro torn 
ruthlessly out of a nursery, left with such roots as they bad, ex- 
posed to the gun for an hoar or two, and then planted in a water- 
logged pit 6 inches below the surface of the ground, Our des. 
cription of the process is not exaggerated. We have seen it 
carried out in various parts of the country. We hope that some 
of our readers will discuss the subject. 

‘“White-ants areespecially fond of young mango trees. In 
‘some villages, repeated efforta to make a mango grove have failed 
‘on account of the roots of the young trees being attacked by 
‘ white-ants. I once doubted this fact,and was disposed to beliove 
‘that in those villages the people wore unnsually negligent in 
‘watering the saplings, and that first the trees died of thirst and 


| 


tnrre ANTS AND FOREST TREES. 80! 


“then the white-ants devoured the dead wood, as is their ordinary 
“practice, A scientific forester had told me that white-ants attack- 
“ed only dead wood, and hence my scepticism as to the statement 
‘of the villagers ; but { am now convinced that the saplings in 
“many cases die of white-ants and not of other causes, that tho 
‘attacks of the white-ants on the roots are the cause, and not 
‘the effect, of the trees drying up.” 

“The cause that led me to this pereeption of the truth is that 
«Thave attempted to raise a row of half adozen mango trees close 
‘behind my bungalow, and I have had a number of the saplings 
‘die, they being in most cases attacked by white-ants. I have 
‘dug ap three of the trees in different stages of the white-ant 
‘disease, One of the plants was almost dead, and it would have 
‘been difficult to prove that the white-ants were not innocent 
‘scavengers, removing useless dry wood. Another tree was halt 
‘dead, and the theory that exonerates the white-aot from the 
«charge of devotring living timber, could only be maintained by 
‘crediting the termite with a marvellously accurate prophetic 
“instinct that told the scavenger which of the trees were already 
«doomed to die and might be removed as useless, for the tree 
* was not yet dead but only likely to die shortly. In the third case 
* the tree still looked quite green, save for a suspicion of unhealthi- 
* nesa about some of its leaves, and on digging itup 1 found that its 
“roots had been eaten through in places by white-ants, and that 
“a detachment of the voracious termites was actually pushing ils 
‘way up the heart of the sapling, eating its path through per- 
‘ fectly good, juicy wood. The sight of a channel about gth of 
‘an inch wide thus eaten ont up the very centre of a sapling, 
‘ appeared to me to be conclusive proof that the mango tree was 
‘dying from the attacks of white-ants, pure and simple, and that 
‘the theory I had heard put forth in the name of Science by a 
* Forest Officer, was untenable. That theory appears to me to con- 
‘fuse two cases : (2) that in which white-ants attack young trees 
‘afew feet high, eating out the heart of the tree, full of sap 
‘though it is, and doing their work of destruction unseen below 
‘the surface, anil (72) that in which white-ants ascend the outséde 
‘ofa tree in search, presumably, of dead branches on top. 

« The attacks of the first of the above kinds are not confined 
* to young treea TT have fannd fields of fur in which a nnmber of 
‘the plants have withered owing to the roots being eaten up by 
‘ white-ants, and in gram fields also I have had similar damage 
© pointed ont to me.” 

“Tf, then, it be considered as proved, that white-ants do con- 
‘ siderable damage to horticultnre by attacking the roots of living 
‘trees, the question of finding some preventative against their 
* ravages becomas one of practical importance. I have made en- 
*quiries as to ramedies against the attacks of termites and found 
‘that the popular preventatives are numerous and not usually 
* efficacious,” 
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“The cultivator starts with the belief that the white-ants 
‘have a delicate sense of taste or smell, and exercise their in- 
. gennity in inventing nauseous mixtures with which to water 
«the suffering plant, Water, in which fish lus been allowed to 
‘decompose, is believed to be as almost as strong in efficacy 
‘ag in stench, Solutions of salt or tobacco are about the most 
‘ popular of remedies. The 41 dye I have heard of in this con- 
‘ nection, but it is notthus used locally. ‘The burying of gur in a 
* hole near the tree, in the hope that black-ants will be attracted 
‘thereby and will incidentally eat up the white-ant colony, has 

. ‘ been put forward by villagers. I have also been told to utilize 
‘the fuct, that bears ate greedy eaters of white-ants, and to soak 
‘a bear skin in water and put the termites to flight by applying 
‘the resulting liquor, highly impregnated with the smell or taste 
‘of their enomy’s skin.” 

“None of these proposals are believed in very much by the 
‘people. I huve myself tried a decoction of salt and tobacco 
‘with some effect, but the young trees are not thriving on the 
* diet any more than the white-ant is. The question of finding 
‘a cheap and efficacious remedy is, I submit, worth an enquiry 
* over a lurgor aren than I havo been able to arrange for.’ 


Note on the Cuidvation of Black Pepper in Assam. 
By B. G. Basv. 


i 

It is not perhaps generally known that black pepper is 
cullivated as a garden crop in certain parts of Assam, The 
writer of tho article on black pepper (Piper nigrum) in Dr. 
Watt's Dictionary of Beonomic Products, does not mention its 
cultivation in Assam; the only reference made in that article 
to Assam is to ihe effect that black pepper is doubtfully 
indigenous in the forests of this province.* 1 have found 
black pepper being grown in many villages in the Sibsugar 
district, It is chiefly found in some villages in_manza Gadhuli 
Bazar in the west of the Sadar subdivision, In this mauza 
is a village, Jalukgaon, named alter the Assamese word for 
black pepper. It is currently reported to have been the chief 
seat of pepper cultivation at one time. In Tower Assam the 
cultivation of black pepper is repurtwl to be unknown. On 
the other hand, a little of it is to be found in Sythet and on 
the southern alopes of the Khasia Hills, bordering on that 
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* ¥rom onquiries I have made, black pepper does not appear to occur in 
the wild state in any part of the Assam Valley, but an allied species (P, 
longum) the pipal or long pepper, la 50 found. 
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district, The crop is not, howe i 

preciable extent any part SE agen Tes to any vo 
tivated to supply the dultivator’s son - a usually cul~ 
what is left over’ after meeting hia own rants, piace me 
pi is ese amantity oe black pepper prodneed’ in, “Assau ” 

very small, and very litle of it finds its wa 

market, Assam continues np ‘lei : its aa pen 
chiefly from Calcutta, although thers Tene on cron spice 

7 reason 
eet not grow the whole of it, and havo more 

The black pépper vine is known in Assam as dich jaluk 
and thy spice locally produced as guti jaluk or bdre jaluk, the 
latter nama awing its origin to the fact of the spice being 
the produce of an Assamese béri or homestead, as distin- 
guished from the usual commercial product, which, from its 
being sold by shopkeepers, is known as golar jalué. Only 
one variety of cultivated black pepper is known in Assam, 
The Assam pepyier seed is slightly smaller in size than the 
foreign product which comes through Calcutta, Tho indige- 
nous article is, Nowever, more pungent, perhaps because it is 
more fresh, and, therefore commands a higher price in the 
local market. , 

In Assam, the black pepper vine, like the betel vine 
(Piper Letel), is usually grown on betel-nat trees (Areca Cate- 
chu), Mango (Mangéjera indica), juck (Artocarpua integrifolia), 
and other garden trees are occasionally utilised for the pur- 
pose; but of sll trees, betel-nut is regarded a the most 
convenient and suitable for raising pdn and bluck pepper. 
It is planted immediately around the raiyat's homestead, and 
receives more manure, labour and care than any other tree 
or crop grown by him. ‘The rearing of betel and pepper 
vines in association with this tree entails but little additional 
labour on the cultivater. The plucking of the leaf in the 
case of pdén, and of the ripe berry in the case of black pepper, 
is also very corlvenient when these are grown on the hetel- 
nut trees, as by the simple application of a ladder every part 
of the vine can be easily and quickly reached, 

The pepper vine is raised either from suckers which 
spring up from underground roots or from shoots from the 
stem. Shoots, when used, are bent down into the ground 
to strike root before they are severed from the mother 
plant. The young plants are taken ont with their roots at 
the beginning of the rains, and transplanted at the foot of 
the trees on which they are intended to grow. Generally, 
only one plant is put down at the foot of each tree, The 
slender stem of the young vine requires in the beginning 
to be carefully tied on to the supporting trea. As it grows 
up, ib throwa auc from each joint numerous bunches of 
short, claw-like adventitious roots, which penetrate into the 
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soft outer bark of the supporting tree, and give the vine a 
firm hold upon the latter. New shoots and suckers continue 
to appear, and, growing up the tree, envelop it in the 
course of a few years with a dense mass of foliage. 

The subsequent treatment of the black pepper plant can- 
not be distinguished from that of the betel-nut tree, with 
which it is mostly associated, Like the latter, it requires to 
be very liberally manured. Cowdung and household refuse 
are the only manures in uso in Assam, and of these as much 
is given as the cultivator can afford. The manure is applied 
at the end of the rains and at intervals all through the cold 
weather. It is simply heaped up round the base of the tree 
on which the vine grows, and affords nutrition to both, The 
manure heap serves the further purpose of protecting the vina 
from cold and drought. To keep in the moisture in the 
manure heap, pieces of the thick juicy bark of a plantain tree 
are ranged round the base of the tree and renewed from time 
to time, A betelnut plantation, whether pde or pepper be 
grown there or not, must be hoed, and cleaned once in the 
year ut the close of the monsoon rains; a careful cultivator 
would repeat the operation thereafter and until the rains 
again set in, a3 often as ho could spare time and labour for 
tho purpose. The ground should be kept as clean and free of 
jungle os possible at all times of the year. In May, the 
manure heaps are levelled down and spread over the ground, 
otherwise they wonld absorb too much moisture and cause 
the roots of the vine to rot, 

The pepper vine is very susceptible to drought, which 
often proves fatal. Rain and fog in the cold weather cause 
the leaves to fall off, and are consequently dreaded by the 
cultivators, The plants then remain bare until the first warm 
showers of April, when new leaves re-appear, Hailstarms are 
a frequent source of injury to black pepper and other crops 
in Assam. Some damage is also caused by a species ot 
caterpillar which feeds on the leaves of the pepper vine. 
ifr it appears, it is destroyed, as far as possible, by band- 
picking. 

The black pepper vine begins to bear in from three to 
five years after planting, and continues to yield for at least 
twenty years. In every plantation, there are usually one or 
more vines which neither flower nor fruit. These are called 
matd or mules, and the rest which bear fruit aro known a8 
females. The vine flowers in May, and the berries are 
plucked in December. They are gathered when post beginning 
to ripen. If allowed to ripen fully, they fall off and are 

icked off by birds, Pepper is cured in two different ways. 
f intended ‘for the cultivator’s own use, the berries would 
be boiled in water for » few minutes in order to soften 
the husk, which would then be removed by rubbing the 
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berries over a bamboo basket. The spice so prepared is of 
a whitish colour, and more pungent than the kind prepared 
for the market, For this latter purpose, the berries are 
simply dried in the sun after boiling, and allowed to retain 
tho husk, which assumes a black colour, and gives the black 
pepper of commerce its distinctive name. 

The produce of a vine varies with its age and size and 
the character of the season, The highest outturn that can 
be obtained from a single vine is said to be about three 
seers of dry cured pepper; the average yield is eommonly 
reported to be about one seer for each vine in a plantation. 
The retail price of Assam black pepper varies from 10 annas 
to a rupee per ster, and the wholesale price from Rs. 17 
to Ra 20 per thaund. An acre of betel-nut plantation 
can hold about 500 trees, and if each treo had a pepper 
vine on it, the annual yield of pepper alone from the 
plantation might amouné to over «22 mauads, valued whale- 
sule at Rs. 200 to Rs. 250.—(Bulletin of the Agricultural 
Dept., Assam). 


ate eeted ges AND TRAVEL. 


ea A Cave Exploration, 


In the Jaunsar Division, about a dozen miles beyond 
Chakrata, is a hill some 9,000 ft. high called Moila, queen 
of the surrounding country, and this queen is very hollow 
inside, as though she had nothing to eat, but it is evident 
she drinks too much, for the drainage of some acres of her 
crown all goes down what would bo her gullet, if it stood 
alone in the business, bat there are several competitors, Ono 
or two of these are more or less marked by dirt and débris, 
One is a nearly vertical hole which we had not time to plumb, 
but intend examining at a future time, as it certainly goes 
down a long way. The cave we examined is a vertically 
semicircular opening in a hollow at the foot of a smtall oliif 
or ridge. The rock is Deoban limestone, or a similar rock con- 
taining included fragments which is found in the Mundali series. 
As the whole drainage of perhaps 10 acres goes down this 
hole, and the rainfall ts heavy, it is evident that the effect of 
water-action for centuries must have been considerable. The 
entrance is low and necessitates a stooping attitude, the passage 
enters straight for some yards and then turns to the left, or 
West, leaving « blind branch on tho right. Next there is the 
choice batween two courses, an upper and a lower. The lower 
means simply crawling under a rock, with the possible loss of 
waistcoat buttons and of portions of cuticle from the scalp and 
shoulders. The upper means climbing over a ridge and results 
in the discovery of a high vertical chamber, up which it is 
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possible, by the aid of suckers on vne’s feet and hands, to 
climb to some height There is no object in doing this, for 
we took all the stalactites and the stalagmites that were worth 
having, and a lot that were not. Both these courses unite 
immediately, and the passage now develops into a large vertical 
fissure with a floor about 4 feet wide, Chere is here another 
blind branch ascending to the right and it is rather curious. 
The branch is at first wide and high, but snddenly the wall comes 
down to the ground in front, leaving a slit about 10 inches or 
a foot high. Thers is a little window, but no glass in it, 
and visitors are allowed to put their heads through, but no more. 
We laid ourselves out very flat and passed beneath with a 
certain amount of gronting. Once inside, we imagined our~ 
selves in one of the towers of a medimval castle, for wa 
wore in a circular or polygonal space, with vertical walls 
extending (v a cousiderable height, and the resemblance was 
completed by a few signs of bats. We might have lived 
hera a month without paying any rent, which was a great 
temptation to good Qirishmen like ourselves, but our friends 
were waiting, an operation they eventually became quite 
expert at. On this occasion our party consisted of Capt. and 
Mrs. B,, my friend B. B. Osmaston, I. I, 8., and self. ‘a two 
latter bad visited the cave twice before, and had this time come 
prepared with beams, ropes, axes, picks, candles, sealing wax, 
paper trail, dynamite, and all things necessary for Alpine excur- 
sions. My friend, B. B. U, is a big man and a bad, I mean 
bold, whereas Iam of small physique, and would rather fight a 
man of gigantic intellect and retiring disposition like myself, 
than a nasty, coarse bear, ora hasty and inconsiderate tiger, 
Consequently it fall to my friend B. B. O., to lead the van, and 
he nearly fell through the floor of it twice, as will be seen pro~ 
sontly. I was rather disappointed there were no bears inside, 
because there was really no room to pass ; and I felt spoiling for a 
good fight, which J could have directed admirably from the top 
of some high stalagmite, or if Feconenry from the pendent end of 
a large stalactite. My friend, B. B. 0., rather wondered at my 
continual admiration of stalactites which he considered of a dirty 
mud colour, and somewhat inaccessible and unwieldy to carry 
away. I did not trouble to argue. If he could not soo their great 
points himself, who was I to explain their advantages. Well, a3 
already explained, my friend B, B.O. led and Icame next. Suddenly, 
his candle turned pale and he exelained, “ by Jove, 1 put my foot 
over nothing!” ‘Did you?” said I, runing into him with a 
bump. { always like to verify people’s statements, He had, how- 
ever, got his elbows firm into the rocks, and a sharp snag support- 
ing his ribs, so we renewed the exploration cautiously. The 
floor of the cavern had certainly disnppentedt 80 he stayed where 
he was. There was, however, a ledge above the chasm, and it was 
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practicablo, if somewhat slanting and slippery. We tied a 
Jantern to a rope and I let it down, finding tie depth £0 feet and 
a shullow pool at the botiom. Further illumination showed that 
the far end of the chusin was practienble, sowe fixed a post 
across, tied a rope to it, and my friend B, B. O., still in the van, 
went down it like a monkey, {Ie reported that the passage con- 
tinued, und started gaily along it while [ was serewing up my 
nerves to descend too. At about the second step he again put his 
foot on nothing, and as I was not close behind, he was'able to 
come back to report it. I got down, and as before, got x little 
along the chasm till T was suro of getting a clear fall for at least 
two seconds if 1 wanted it, and then with my friend’s assistance, let 
down the lantern, Down, down, into tha darkness, till [ felt 
very small indeed. Who was I, to straddle a chasm like that ? 
However, everything has an end. The rope had two, and I had 
hold of the second and Jast, so we fetched down our last hope, tied 
it on, and_had about 6 feet to spare when the lantern reached 
bottom, Depth, 80 feet. These ropes would not bear my friend 
B.B.O., and I was determined they should not bear me, 80 there 
was nothing for it bné to haul up the lantern, and ourselves, and 
clear ont, which we did. The only signs of life we found were a 
spider's web, some planorbis shells, and _a few bat’s droppings, We 
hope next year to take an 80-feet rope ladder and see why the big 
chamber leaks, as it certitinly does. for no water was visible at the 
bottom. The natives say that no man has ever been inside, but 
two dead sheep, taking fortune at the flood, ones ventured in, and 
their horns, or sausages, or something, came out in the Bhingar 
nala; but that locality is a thousand or two feet lower dowa, and 
1 hope ibis not true, or our 80-feet ladder will not bo uch good, 
But it is exceeding likely. We thonght ourselves pretty deep, 
but we could not get to the bottom of that. 


F. GLEADOW 
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A big Teak Log. 


Wo have recently bean favoured with a copy of the Tnsnec- 
tion Note on ihe forests of the Ruby Mines by the officiating 
Conservator, E, Circle, Upper Burma, Mr. J. Nisbet. From it, 
we extract the following :— 
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“Messrs Darwood aud Company have now in one of the 
‘floating streams the largest teak log [have heard of. It is an 
‘oid log but thoroughly sound, and measures 82 4 feet by 10 feat 
‘mean girth=8 $10ns. The butt girth is between 12 and 13 feet, 
‘and the top pirth between 7 and 8 feet. ‘Che Local Government 
‘have been informally addressed relative to securing this fine 
‘specimen ofa Burmese teak log for the Imperial Institute in 
‘ London.” 


A log of 516 c, feet will be somewhat difficult to transport. 


Indian Padophyllum. 


A complete examination is now being conducted in the 
laboratories of the Scientifie and Technical Department, of the 
constituents of the Indian plant Podophyllum Hmodi, with the 
object. of ascertaining how far the constituents resemble those of 
the well-known Amerisan drag Podophyllum  peltatum, from 
which the resin called © podophyllin” is obtained and largely 
employed as a medicine in this and other countries. The inquiry 
is not yet completed, bat it may be useful in this stage to give 
some account. of certain of the results obtained, which seem to 
point to the conclusion that Indian podophyllum is an important 
drug, whose constituents are the same as those of the American 

lant, Lt produces similar medicinal effects to those of Padophyl- 
hie peltatum, whilst the Indian plant appears to furnish a larger 
percentage of the valuable resin. The investigation was com- 
menced in the Research Laboratory of the Pharmaceutical Society, 
and has since been carried out in the Laboratories of the 
Imperial Institute. 

The resin “ podophyllin ” was first propared from the Tudian 
root (rhizome) by the process of the British Pharmacoperia, which 
consist in exhausting the drug by percolation with alcohol, con~ 
centrating the percolate, and precipitating the resin by the addi- 
tion of watar, The resin so obtained is washed with water and 
dried by exposure to the air, The “podophyllin” is much 
lighter in colour than that made from Podophyllum peltatum ; 
this was found to be due to the large qnantity of the colonrless 
erystalline substance “ podophyllotoxin,” which it contains 
(80 per cent.), while the commercial American resin contains 
an average of about 20 per cent. 

The medicinal action of the resin obtained from the Indian 
plant has been examined by Dr. H. W. G. Mackenzie, of 
St. Thomas’s Hospital, and its effect compared with that of the 
American resin, 
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Dr. Mackenzie finds that the two resins are identical in their 
medicinal effects, and that, therefore, there is no reason why the 
resin obtained from the Indian root should not be substituted for 
the American resin. 

This is an important result, since the Indian root contains 
from two to three times as much of the valuable resin as the 
American root, and is, therefore, the more satisfactory source of 
the resin. 

The following is a tabular statement embodying the results 
of estimations of the resin in the American plant, and in soveral 
specimens of Indian drug collected in various localities — 


{a) Podophyllum emodi :— 


Name of District in India Porcentage of Resin 
yielding the Root, found, 
Kulu a 9°55 
Bashahr a Efe 
ba* . zt 
Chamba : 12-03 
” : 
Hazara : 9°06 


{b) Podophyllum peltatwm.—Tour commercial specimens of 
Teale eRe (1,) 4°17 per cent. 
(2.) 52 per cent, 
(8.) 54 per cent. 
4.) 52 per cent. . : 
A. complete ieee will shortly be given of the chemistry 
of the two plants, and of the natnre of the substance to which the 
resin (podophyllin) owes its medicinal power. 


Wrynonam R. Dunstan, 
Director, Scientific Department, 
28th November, 1896. Imperial Institute, 


Imperial Institute Report, 1896-97. 


A Natural Non-inflammable Wood. 


Tho rapid growth in popular estimation of Australian 
timbers, during the past quarter of a century, is remarkable 
when contrasted with the opinion held of them, even in their 
native country, in earlier times. The early settlers, accustom ed 
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as they had been to the use of pine and other easily-worked 
woods, regarded the gum tree as the most worthless of 
all timber. It was hard to split, and would not even 
make good firing. This last assertion, however, was true onl 

of some species. The notice of Australian woods in Englan 

was no doubt due to the great Exhibition of 1851. It was 
shortly after the closing of this Exhibition that the Admiralty 
authorities instituted inquiries for the purpose of determining 
the most suitable wood for the construction of warships, and 
the verdict was given in favour of the West Australian jarrah. 
Tt was at about this time, however, that it was discovered 
that ships could be constructed of iron. But for this dis- 
covery, probably tho wooden walls of old England might now 
be constracted of Australian woods. As a fact, wood for the 
construction of ships gave place to iron, and the report was 
almost forgotten. Later, however, jarrah was nsed for paving, 
and it is perhaps in consequence of this report that jarrah 
has always been considered 2s the most valuable of all the 
eucalypts. But the jarrah (Hucalyptus marginata) is only 
one in a large division of the Eucalyptus family. Sciontific 
observers recognise about 170 different species of encalypts 
in Australia and the islands immediately adjacent, but the 
practical bushman divides the family into three great classes 
which he calls gums, stringy-barks, and irom-barks, There is 
one characteristic of the stringy-barks which does not, as yet, 
appear to have received the attention it deserves, In all the 
official reports issued in the various colonies, it is said that 
stringy-bark does not make good firewood. As a matter of 
fact, this wood will not burn as other wood does; and in 
some parts of South Australia and New South Wales, where 
forests of stringy-bark exist, the settlers have some difficulty 
in finding wood to cook with, The bark, when stripped off and 
dried, will burn, as will the leaves, but the timber cannot be 
burned withont being mixed with some more inflammable wood. 
Hitherto the reputation of this class of timber as firewood rests 
almost entirely on popular opinion, as no official tests have, as 
yet, been made with a view to testing how far the wood of the 
jarrah, the Zucalyptua obliqua, the E. piperita, £2. maerorrhyncha, 
and other stringy-barks will resist fire. Some of the white 
gums and the “half barks,” ze, trees which have fibrous 
bark on the stems and smooth bark on the limbs—are also 
very difficult to burn. Logs or sticks of these woods when 
placed on a fieree fire char through very slowly, and the 
charring goes on only as long as a fire, fed with inflammable 
wood, is kept up against them. When this firing is removed, 
the strinjry-bnrk logs. ar. sticks Hecome: black. and©obld at.oneot 
No other known wood exhibits this power to resist fire to tho 
degree that the stringy-bark does, and therefore a snggestion 
in the Timber Trades Journal that official tests should be 
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made with a view to a scientific statement, as to the extent to 
which this timber is capable of resisting fire without artificial 
treatment, may be of great value. The discovery of a timber 
which may be used for internal fittings witiont danger by fire 
has engaged the attention of architects and others for some 
time past, and numerous methods of treating woods for the 
purpose of rendering them non-inflammable have been suggest- 
ed. Many of thes experiments have been made with that 
most inflammable of all timbers—pine. Whether they would 
have heen more surcessfal had they been made on a timber 
like stringy-bark, which has a natural power ot resistance 
to fire, cannot he said positively, but its probability cannot 
be doubted. Stringy-bark is reported to he very sensitive 
to moisture. Hence, although it is easily worked, can he 
smoothly planed and takes a good polish, it is liable to warp, 
when exposed to damp. The warping takes the form of a swelling 
of the fibres so as to produce small ridges on the surface, How 
far this would be detrimental to its use for internal fittings must 
be decided by experts, but there can be little doubt in the mind 
ofany person fully acquainted with the characteristies of this wood, 
that its use as joists, or for staireases, would enormously re- 
duee the losses by fire in cities. Staircases and lift-wells 
form natural chimneys in ease of fire, and if theso were 
lined with timber as difficult to burn as stringy-bark is known 
to be, by practical bushmen in its natural state, fires, which 
now burn out a whole building, might perhaps be confined 
to asingle floor or room, or prevented altogether. 
—Timber Trades Journal. 
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The biggest tree in Berar. 


The picture, which we presont to our readers this month, is a 
photograph of a big Baobab the (Adansonia digitata) at Karwand 
in the Buldana District, Berar, which we recently received from 
the Gonservator, Mr, C. Bagshawe. The tree. whose size can be 
ganged by the figure of Mr. Bhuian, Extra Assistant Conservator 
of Forests, who is standing in front of it, is 42 feebin girth. 


SILKWORMS, 
OrIGIN OF THE SILKWORM. 


The silk industry first appears to have been introduced into 
Southern Europe towards the beginning of the 14th century. lta 
place of origin, however, is China ; and indeed; if history is to be 
believed, it would appear that as long as 4,520 years ago the 
Ghinase Empress, Si-Ling-Chi, did much to encourage the devel- 
opment of the silkworm enlture in that country As might 
well bo expested, the Chinese were extremely joalous of this, their 
new industry, and in order to keep the trade in their own hande, 
strict laws were passed punishing with death any person discovered 
in an attempt to remove this precious insect from the country. 
This expedient wns so far successful that the secret was kept in 
China for over 20 centuries, In the year 140 B. C., however, a 
Princess of the Hoase of Han, having been betrothed to the King 
of Khotan in Central Asia, was able to take away with her to her 
new home, concesled in her hair, the seeds both of the silkworm 
and of the mulberry. Thus the silkworm culture was first started 
in Central Asia. Thence it rapidly sprend; and, as already 
stated, it reached Italy and France in the 14th century, Every- 
thing appears to haye been done at that time to encourage the 
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new indusiry. So much so that in the ancient edicts of Florence, 
orders are to be found prescribing the compulsory planting of 
mulberry trees. 

These few remark: must suffice as regards the origin of the 
industry in Europe. Further, it is not proposed in these articles 
to give any minute description of the different species and varie- 
ties of silkworms, or to enter into careful details regarding their 
anatomical structure. Bat a few brief notes regarding the lite 
history of the insect, and of the different stages through which 
it passes, will be necesgary in order to fully appreciate the differ- 
ent points to be attended to in the construction of the brecding- 
house, and in the rearing of the insects as practised in the South 
of Europe. 

The silkworm belongs to the ‘order of the Lepidoptera, to 
the family of the nocturnal Lepidoptera, to the tribe of the Bom- 
bieydes and io the genus Sericaria (Lat, sericarius, silk worker). 
The older naturalists have termed it Bombya mori, a name which 
has been more recently altered to Sericaria mort, ‘The egg, the 
larva, the chrysalis, an] the moth are the different stages in its 
life-history, which it will be necessary to consider. 


Tue Eaa. 


To begin with the egg stage. It will be found that the egg 
or * seed,” as it is calle |, varies in shape, colour and weight both 
at the time of its laying, and during the period of its incubation, 
Thus, when first laid, the colour of the egg is generally a lemon- 
yellow. But, between the eighth and fifteenth day is alters con 
siderably in colour, passing through various shades, until it 
assumes a greyish colour, dotted with black points. In this con- 
dition it remains all through the winter, and through part of the 
spring, and until the time comes for its being hatched, when it 
again passes through various shades of colour, finally becoming a 
semi-transparent greyish white—a sure sign that further develop- 
ments are at hand. 

Again, the weight, oven of the same breeds, varies very con- 
siderably uccordiug to the yeur, and to the locality, Thus, from 
experiments carried out by Professor Nenci it was found that one 
grain or ‘035 oz. in weight contained from 1,330 to 2,190 eggs. 
Again, the loss in weight of the egg, from the time of laying to 
the time of hatching. varies considerably ; the loss being put 
down at 14 per cent. of its weight at the start. 

It may be interesting to mention here that the egg both 
inspires and expires ; because by measuring the respiratory ucti- 
vity of the eggs, it muy be shown thut the life of the egg can be 
divided into three stares, The first stage, a period of about 
three months, full of activity; the second stage, from the end 
of October to the middle of February, one of sleepiness or 
lothargy, and during this period respiration is at its lowest, 
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Finally, the third stage, from the middle of February up to tbe 
time of its hatching, when vital activity again recommences. 
The following table from experiments carried out by Duchause, 
showing the quantity of oxygen consumed at different periode, 
will give an idea of the degree of respiratory activity at different 
periods, iz. :—- 


Age. Temperature. Activity, 
tet day 21°C 13-8 
nd ,, 21 26-0 
3rd, 20°5°C 190 
4th 21 89 
6th 3, so v0 
13th 5, eer ae Nar 
1st_ month we BE ve 82 
ond ,, J 90 3 . 28 
Brd ll, . 10 
ith 4, Tos aw 14 
oth ,, 8 4, vee BD 
Bve of hatching ... 28 , we 480 


Such is the history of the fertilized egg, But in the case 
of those eggs that have not received the necessary vivifying 
impnise, tho ogg changes it colour in an abnormal manners 
the sides becomo compressed, until they almost touch ; the inside 
dries up ; and firally the whole decomposes. 


Tus Larva. 


The ege stage of the Bombyx lias now como to an end, the 
larva is ready to make its appearance into the world ; and to 
enter into the second stage of its life-history. Accordingly the 
imprisoned larva proceeds to awallow the last vemmants of the 
centre, including the few small membranes which bound it; and, 
aided by a spvcial saliva, it eais through the micropyle of the 
shell and thus comes forth into the light of day. Such is the 
birth of the worm. But this birth does not take place at any 
hour of the day. 1t is found that the worms generally make 
their appearance in the early morning between the 6th and 9th 
hour, Then, again, if a given number of eggs are being treated, 
it will be found that the period elapsing between the appearance 
of the first and last worm will vary from three to six days Fur- 
ther, a percentage of from 15 to 20 of the eggs will be found to 
be barren. 

Atits first appearance, the little insect is but a mierascopical 
abject. 1t only measures some two millimeters in length, and 
over 2,000 of them are required to make up a gramme in weight. 
It does not, however, lose any time to increase its bulk, And, 
almost as soon as it, ig born, as soon as its mouth organs.are 
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hardened, the Bombyx at once begins to nibble at the leaves of the 
mulberry, its favourite food. From this time forward its whole 
life may be described as one merely of feeding and digesting. 
It feeds day and wight; and, in fact, at all hours, And, indeed. 
the caterpillar bas no time to lose, for in a period of about one 
month it has to inereaso 14,000 times in bulk, Thus the Bombyx 
may be said to visibly increase hour by hour, and at the same 
time it becomes of a lighter colour, due chiefly to the haira 
occupying a larger superficial area. 

‘At the ond of a few days, however, 1 marked change 
appears. All this activity appears to come to an end, the 
caterpillar almost stops feeding, and as a result shrinks te a 
certain extent, and lkewise hecomes of a still lighter colour. 
Not only this, but it begins to roam about in an aimiess 
manner, until at length it settles down on some suitable leaf or 
twig. To this it attaches itself by the claws of its false legs, 
and still further secures its body to it by means of silk threads, 

In this position ii remains quiescent for a short period, 
varying according to the temperature. After a time the cater- 
pillar begins to move its head in a series of jerks, until at 
jJength its mouth parts are thrown off, and the caterpillar 
pashes itself out of its original covering, through the apertare 
thus formed, assisting itself in this process both by its thoracic 
legs, and by means of what may be termed vermicular niove- 
ments. This process is termed a moult. To further under- 
stand this process, it is necessary to add that, at the time of 
mouiting an exndation appears between the old epidermis and 
the new-formed one, thus muterially facilitating their separa- 
tion, This moulting is a veritable crisis in the life-history of 
the caterpillar. For during this process it changes too certain 
extent its respiratory and its digestive organs, its skull, ita 
organs of mastication, and, in a word, all those hardened tissues 
whieh could not keap pace with the prodigiously fast growth 
of the caterpillar. This moulting has, consequently, not incor- 
rectly, been termed, “the sickness,” because it is apt to kill 
off all weakly creatures; and strong and weak alike are during 
that ‘perled more subject to disease, 

he Bombyx aa a rule undergoes four such moults or sick- 
nesses, though in some cases only three are seen. The period 
during which this process lusts is about 24 hours in the case 
of the first three moultings; and varies from 86 tu 48 hours 
for the fourth and last, Thus, the life of the caterpillar may 
be divided into the following 5 ages :— 


First age... From birth to first mutation ... 5—6 days 
Second age » first to second, aa 44 
Third age » second to third 5, we 45, 
Bourth age » third to fourth = ,, we ST oy 


Fifth age .. fourth to fifth a vee FWD 
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The second age is thus seen to be the shortest; and the 
last age the longest, 

For a short time after each moulting—perhaps just the time 
required to regain its strength, and for the new oater tissues to 
harden, the caterpillar remains practically ina torpid® condi- 
tion. Its head during this time becomes a darker colour, and its 
body is of a reddish or greenish yeliow colour. But this state of 
affairs does not last long. It soon begins again to feed raven- 
onsly, and so continues until the time comes for its next moult, 
After its last change the caterpillar consumes an enormous 
quantity of leaf, until on completing its growth it begins to lose 
its appetite and finally completely stops feeding. hen fora period 
of about 24 hours it passes through what may be termed a “sleep 
of silk”—it lies motionless, and its only function is that of 
thoroughly emptying aut its digestive tubes, losing in this process 
12 per cent, of its weight, and becoming of a transparent yellow- 
ish or whitish colour. Not long after, it appears to wake up 
from its slambars. [t grows very restive, moving its head about 
from side to side ; and soon starts roaming about, until after much 
searching it oventually settles upon some suitable corner, and at 
once begins to wind itself round with threads of silk. At first 
the threals are apparentiy placed in an aimless manner from side 
to side—these however, are morely the ropes which are to hold 
the cocoon. Soon, however, the caterpillar 13 seen to move its head 
in a more regular manner describing curves of 8, and the 
shape the cocoon is assuming is clearly visible. It has been calen- 
lated that in this manner the sillsworm moves its head 69 times 
por minate through a distance of 5 millimeters, Tho covering be- 
comes thicker and thicker, and after» period of about 72 hours 
the work is finished, and the silkworm is completely enveloped 
in its golden covering of silk. Thus the cocoon is formed. 


Tne Cocoon. 


. The cocoon varies in the different breeds both in colour and 
in|shapa. ‘Thus the cocoon may be white, yellow, green, round, 
waisted, oval, &c. The cocoon consists of two parts, an onter 
“lining or web, known as floss, which was spun by the worm in 
first getting its bearing ; and of an inner part, the cocoon proper. 
. The whole is made up of one continuous thread. But, the 
thread of the floss diminishes in diameter from the interior to- 
“wards the exterior, whereas the thread of the cocoon proper 
diminishes in dismeter towards the interior ; so much go that the 
ends of both cannot ba made use of. 
ss This diameter, as well as the weight of the cocoons, varies 
according to the breed, to the sex, and to the conditions under 
which the inseets, have been brought up. Asa rule, in the same 
breed, female cocoons would be heavier than male cocoons. 
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A fow mensurements may, however, be of interest; though 
it must be remembered that these measurements vary even in 
the same species. 

The thread is said to have a mean diameter varying from a 7~ 
to a 15-thousandth part of a millimeter. Its length in a cocoon 
yaries from 1,812 to 3,608 feet according to Haberlandt ; and 
from 1,812 to 4,920 feet according to Robinet, Moreover, it is 80 
light, that 8,750 metres would be required to make up a gramme 
weight. In other words, one ounce of silk would represent a length 
of thread of 5,590,909 feet. In Southern European breeds the 
cocoon becomes of a darker colour towards the centre, whereas 
inthe Japanese breeds ihe colour would be darker towards the 
exterior. 


Robinet gives the following percentages as the composition 
of the cocoon, viz :— 


Water «+ 682 per cent 
Silk : oan) mene 
Web a7? oe we PT ag ae 
Chrysalis... : moe8 2} 


The cocoons continue to lose in weight from the beginning to 
the end, this loss being considerable, as will be seen from the 
following table :— 


During the first 8 days ss 40 per cent, 
During the next 14 days +. 10 per cent. 
During the last two days ae 26 per cent, 


THe CaRYSALIS. 


Ithas been stated above that at the time the worm proceeded to 
retire behind its silken covering, it hud become of a while, wax-like 
colour ; in addition, the different. joints soon becomo more mark- 
ed and the epidermis becomes almost transparent. These charac- 
teristics become more pronounced during the first few days of its 
imprisonment, until on the 4th or 5th day the skin cracks down 
the back, and the insect forces itself ont through this opening, the 
old skin remaining as a folded membrane, round the last abdomi- 
nal rings, 

But tbe insect which has now appeared is in many ways quite 
a new creature, It appears to be without head or legs; its 
colour has changed; its skin becomes quite hardened ; and 
rudimentary wings folded over the breast can be distinguished, 
This is the ‘ Chrysalis.” Inthe same way vast changes occur 
in the internal structure of the insect, chief among which may be 
mentioned the development of an air bladder. sand of the repro- 
ductive organs. 

The Chrysalis stage lasts from 18 to 20 days, though it is 
found that by increasing or diminishing the temperatare, this 
period of time may be altered. 
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Thie metamorphosis haying been completed, the covering 
splits near the head, and the moth, the insect in its porfect form 
makes its appearance. 

The moth has now to force its way ont of the cocoon. To 
enable it to do this with case, tho larva when constrncting tho 
cocoon had left a false opening at one of the ends of the cocoon, 
an opening merely covered by a fow threads. In adation to this the 
moth secretes from its mouth a strongly alkaline liquid with which 
it moistens this thin end of the cocoon and thus forces its way out 
without breaking the threads. The birth or appearance of the 
moth always takes place in the early morning, probaly so that 
it may without delay obtain the full benefits of the sun for as long 
a period as possible. And, indeed, itis sadly in neod of adrying, 
for on ita first appearance it ia quita damp, its wings are crimped 
and damp, and its antenn@ are Lent back. Under the influence of 
the sun all this is soon remerlied and the moth tukes to flight, 

Sometimes the females are the first to make their appearances 
sometimos the males. But, itis generally found that in the end 
the two sexes are fairly evenly represented. 

The moth naturally has a distinct head, throat and abdomen ; 
and is of a light yellow or greyish colour, 

The wings of the male are from 1°57 to 1°77 inches in length ; 
whereas those nf tha females ara slightly larger, 197 to 2:08 inches, 
The males have broader antenna than the females. 

Soon after issuing, the moths couple, remaining coupled for 
two or three hours, and in a few minntes, or it may be ¢or 5 hours 
after separation, the female begins to deposit her eggs, one by one, 
The eggs when being deposited get covered with a gelatinons 
material, which causes them to adhere to the surface on which they 
are placed. 

The female goes on laying as a rule for 8 days; six to eight- 
tenths of the eggs are deposited during the first day, two or three- 
tenths during the second, and bnt few daring the third day, one 
female laying from 300 to 700 eggs, 

The’ reproduction of its species having thus, as far as possible, 
been ascites the moth has no further object in life. It therefore 
dieg, the male generally having preceded the female. 

‘Thus it has been seen that during a period of about 65 days, 
the silkworm has travelled through its different stages of life: 8 to 
12 days in its perfect form, a moth ; 15 to 20 days as a chrysalis ; 
and 30 to 40 days as a larva—and some insight has been obtained 
into the physiological exigencies ofthe Bombyx. Ina future article 
it is Leelee to give aome details regarding the method of 
housing the insect so as to adequately meet its many and varied 
requiremenis ; and, further, to describe the best method of rearing 
the insects, 

AG 
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Insect Ravages in the Goalpara District, 
Assam. 


The charcteristic feature of the earthqnake of the 12th 
June 1897, was the series of, more or less, deep and wide 
crevices and fissures, running longitudinally, with and in the 
vicinity of river beds, irrigation channels, roads, paths, &c. 
This feature was absent along rivers in the waterless tract of 
the Forest Reserves, except where snch beds happen to flow 
perennially, no indication being visible where the flow was 
subterranean, As the existing record * makes conspicnousty 


* 1893.94 .., vs 150°77 inches, 
1894-95... ee TITS, 
1895-96... oa 
1896.97 ... . 12216 5, 
1897-98 18884, 


obvious, the rainfall of the year was much in excess of that 
of any of the previons five years, floods were continuous 
and aggressive, yet the submergence and consequent killing 
off of Sal, Khair and Koroi (Adiizeaia procera) in normally 
innndated areas of this tract was considerably under the 
average, In the same region, too, wind!alls and ‘derelicts were 
not more numerous than usual, and the upheavals of trees so pro- 
minent south of the area, was not a feature of it. The highor and 
steeper slopes of the Bhutan Hills were searped in numerous places 
and over a large area, but individual Jundslips were surface ones 
only, and did not carry any greattonnage with them. The cold 
weather was erratic, brt snow fell in the hills to a greater oxtent 
than usual, covering a much grenter surface und apparently of 
gronter depth, This was especially the case early in February. The 
aftor-effects of the earthquake on vegetation beyond forest limits 
were visible in the unevenly distributed moisture in the coarse 
grasses. which proved so tronbiesome in firing traces, &c, 
and whether these were extended or not to entomological 
phenomena, the season from that point of view, has been the 
most interesting one, of which any record has been kept. 

The complete defoliation of Sal throughout the district 
reported in 1893-914 was repeated again this year. About the 
close of August a Dasyehira appeared in the Hél and Charai- 
daka blocks, and despite the heavy rainfall, persisted. Adverse 
circumstances did not permit of much expansion, however, till 
a new generation manifested itself in the Sfollowing November, at. 
this time other varities of caterpillars appeared and the area 
affected extended cyer the greater portion of the Ripu Reserve, 
and commenced an attack on Chirung, But a third penera- 
tion, about the close of January, was the most mischievous, 
and invaded almost every Sal tree throughout the Division, 
Thus a mere mass jof upright bare poles, without a vestige 
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of foliage, was the aspect of the forests early in March, except 
for a fow young Sal trees near the Bhutan border on the 
west of the district. When the leaves of the trees should 
have fallen, none were leit to fall, all having heen 
devoured by the active pests feeding on them. The inflores- 
cence, which usually appears about the close of January or early 
in February, was conspicuons by its absance, not throngh having 
provided foud for the larvw, Lut for want of dovelopment, 
New shoots and leaves only appeared in March, and were 
“permitted to davelope till the close of the month, when, they 
too, fell to the voracious maw of the invader, possibly a fourth 
generation. The result is that there is pragtically no Sal 
seed this year. Other trees suffered as well as Sai, but to 
an insignificant extent, except the small stock of Yerminalia 
tomentosa at the west of the district, which was stripped 
of all foliage like the Sal. The pests did not completely 
disappear till May, 

There was some difficulty at first in obtaining specimens 
of the pupa and imayo, rain and parasitical hosts having 
possibly disposed of most of them, Specimens of larviw sent 
on two occasions to Calcutta, unfortunately died before it 
was possible to rear and identify them, except in one cage. 
Rearing was then attempted locally, and the imago of three 
varieties sent to Calcutta. They had been damaged in 
transit, and the identifications are douvtful, as reported by the 
courteous Superintendent of the Indian Museum, who haa 
been most kind in affurding information, 

The first moth reared was the Leweoma diaphana, Moore, an 
insect not hitherto known as destructive to Sal. It is very com- 
mon in the district, and itis very doubtful whether it took any part 
in the defoliation of Sal. It was, however, very conspicuous at 
the time of the first appearance of the Dasyebira, 

Dasychiva sp (but not the 7 hwuitesi), was the prominent and 
most active agent in the denudation of the forests. It is so like 
the Tiwaitesss in appearance that it was confounded with it 
fora long time. No less than four generations of it attacked the 
foliage, Its vigour and numbers were marvellous, but some de- 
structive parasitical agency never left it, and whilst swarming in 
thousands, large numbers were observed to be in a moribund con- 
dition, which attracted red ants, and then destruction proceeded 
apace. The Guma Resorve alone, about 26 sq. miles, was a mass 
of Sal foliage and inflorescence in March, prognosticating an ex- 
cellent seed season, when this particular enemy, visible before, 
but only in numbers to be ignored, swarmed into the reserve with 
a vitality which left it as bare as forests further east, by the close 
of April, Caterpillars were collected on the 28rd March, 
passed into the pupal stage on the 80ch and 31st March, and the 
mago emerged on the 20th April, 1898. 
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An agent as active as the asychiva, almost as numerous, 
and working almost contemporaneously with it, was the Lyman- 
tria grandis, Walk, 

fhe caterpillar is very hairy, of an ashy-brown colour 
overlying a darker hue, with two conspicuous tufts on the 
first segment of the hody, It is about two inches long, 
possessed of immenze vitality, and seemad a healthier subject than 
the Dasychira. It has not been previously observed here, and 
though a few specimens found their way to the Chirang Reserve, 
the majority fayoured the Ripu and Guma Reserves. Caterpillars _ 
collected on the 28rd March, passed into the pupal stage on the 
80th and 31st as did the Dasychiva, but the metamorphosis into 
he iimago was more rapid, occurring on the 10th, 11th, and 12th 

pril. 

The other specimen named was the Trabala Vishnu, Lef, but 
this insect was not conspicuons in numbers or energy. Numerous 
other larvm werefat work in the general defoliation. 

The damage done to Sal by these continnous attacks must be 
serious. Assimilation and development is arrested, numerous 
young shoots and twigs die, and it is obvious that a number of 
tho unsightly knots on branches have their origin in this manner. 
Poor soilsand shallow exposed situations and ill-grown trees are first 
attacked, butdepredations are not limited to these, and it is astaund- 
ing how complete the defoliation is, when not a vestige of a leaf 
is left. Numbers can only be imagined from the area worked over, 
which in Reserved Forests alone, exceeds 500 sq. miles. 

From careful enquiries made from ‘the oldest inhabitants,” &e., 
it would appear that these invasions have been more frequent and 
destructive since fire-protection was introduced, and the Division’s 
recorda would appear to bear this out. The first mention of the 
pest was that made by Mr, W.R, Fisher, in 1878, and then there is 
silence for ten years. The next reference is in 1892. It is both 
ossible and probable that some interesting episodes of interven- 
ing years have not been recorded, but any unusual manifestation 
could not have passed without some notice. Wholesale fire-protection 
was only attempted in 1888-89, but even over Sil arens was hardly 
effective till 1891, and it is since then thal defoliating insects have 
retnrnad annually in larger or smaller hosts. Another effect of fire- 
protection has been the partial substitution of woody for fibrous 
undergrowth, and this is encouraging the growth of Millettias, 
Bridelias and Derris, which are making portions of the forests 
impenetrable. 

Last year’s Sil seedlings have thriven considerably, and the 
extension of the tree as noted in previous réports is conspicuous. 
Most other trees produced seed profusely, but the period and dura- 
tion of the inflorescence were not strictly normal; in all cases, 
the tendency being to late development. The orchids usual- 
ly prominently in flower throughout the whole of May, were 
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nearly a month late; and the inflorescence did not last for more 
than a fortnight. This was typical of most trees, 


“ Eaux et Forets.” 


The following is a translation of a report addressed to the 
President of the French Republic by the Minister of Agricul- 
ture, and of a decree relating to the denomination of Forest 
Officials, taken from the Revue des Faux et Foréts for 
May 15th, 1898. 

Report—*“ Haug et Foréts” are two terms, united by tho 
relation of cause to effect, two words which, taken together, 
formerly appeared to constitute but one. From time imme- 
morial it has been instinctively felt that between “les eaua” and 
“les fords’ there existed a alate bond of mutual dependence, 
and that apart from the produce furnished in the form of wood 
and other material, the forests rendered signal service in storing 
rain water and in regulating the flow of springs, streams, 
and rivers. The Forest Administration has, therefore, been called 
upon to take uction not only in respect of wooded aureus 
placed under State management, but also in respect of a certain 
number of questions concerning the management des eaux; 
such for instance as the prevention of clearing private forest- 
lands, the re-afforesting and consolidation of mountain slopes, and 
the controlling of torrents. Its duties in this respect have 
recently been extended, and by a decree dated Ist July, 1897, 
it has been entrusted with the preparation and execution of 
works for utilizing for agricultural purpose: the water of 
of forest and pnstoral regions. Under these conditions, 1 am 
of opinion that it is expedient to confer on Forest Officers 
Cagents et srenosée) the title of Officers of the “Haus et 
Foréts,” under which title they were formerly known. It is 
alco necessary, by constitrling a single list, to ensure unity 
of action and interest in the department charged with the 
enpervision. This is the object of the subjoined decree which 
1 have the honour to submit for your sanction, 

The President of the French Republic, on the report 
of the Minister of Agriculture, Decrees : ; 

I, Officers of the Forest Administration are designated 
Officers of the “Eaux et Foréts.” 

II, The members of the protective staff are borne on a 
single list of overseers, all having the samo professional and 
military duties, and the same powors for the protection of the 
forests, and for the prevention of forest offences under the 
jurisdiction of the Administration of the “Eaux et Fortts,” 
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III. Tho President of the Council, Minister of Agriculture, 
is charged with the execution of this decree, 


Paris, 19th April, 1898. 


IIL-OF FICIAL PAPHRS & INTHELLIGHNO:E, 


Impregnation; of Indian timbers. 


This question has on several oceasions beon under con- 
sideration, and various attempts have been made to impregnate 
Indian timbers, but, for one reason or other, the experiments 
were discontinued. 

2. The following is a short résumé of what has been done 
up to date, as given by Dr. Warth. 


IMPEGNaTION WITH CNEOSOTE. 


An apparatus for impregnating railway sleepers with cre- 
osote waa set up at Bally, near Howrah, by the East Indian 
Railway and was in existence in April 1854, In appears. that 
the process was given up because the hard woods of Lower 
Bengal were not adapted for impregnation, and no suitable 
soft woods were available in large quantities. Moreover, the 
creosoted pine sleepers from England were probably cheaper, 
Nothing farther of any moment has been done at Bally since 
1863. About the year 1868 or 1869, the East Indian Railway 
erected nn apparatus on the pneumatic principle at Aligarh.to 
impregnate chil (Pinus excelsa) sleepers with creosote, In 1874 
it was reported that the sleepers trented with creosote were -Inst- 
ing very well. No steaming or artificial drying was practised, 
and the result obtained would seem to indicate that, even with- 
out this, the process is sufficient to considerably increase the 
durability of this otherwise very perishable timber. The reasons 
why the process was given up are not stated. A creosotin 
apparatus was etected at Sahibganj about the year 1870 and 
another nt Bareilly, concerning which no information is avail- 
able, 
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IMPREGNATIGN WITH PERCHLORIDE OF MERCURY. 


About the year 1868 an apparatus for kyanising sleepers 
was imported by the Greai Indian Peninsular Railway and a 
few soft wood sleepers were impregnated, which were found 
to be in good order at the end of four years. The process 
was discontinued as sleepers thus treated were found to be no 
cheaper than those made of teuk, 


Imrreenation With CHLORIDE oF Zinc. 


In 1864-65, works for treating sleepers with chloride of zine 
wero set up at Kotri on the Indus, but the work was stopped 
jn 1887, The resnit is reported to have been most unsitis- 
factory. About the year 1868-69 an apparatus for the pneu- 
matic imprognation of sleepers with chloride of zing was set up 
at Phillour. Some deodar and chil sleepers treated by this 
process were used in tho railway line between Amritsar and 
Delhi, but the renewals in four years amounted to 6 per cents 
In 1874 the apparatus was for sale. It is believed that the 
chloride of zinc was not very effective. Howover, the ballast 
used in the railway line is said to have been very inferior. 


IMpREGNATION WITH SULPHATE oF Corpsx. 


In 1866 a certain number of chil and deodar sleepers were 
impregnated at Ghaviabad with a solution containing 8 per cent, 
sulphate of copper, under a pressure of 150 Ibs. per square 
inch, They were placed in the Jumna bridge, and in 1870 it 
was reported that they were lasting well. The reason why the 
process was discontinued is not stated, 

In 1865-66 Boucherio’s process of impregnating with 
sulphate of copper was employed at Palghat on the Madras 
Railway. The woods experimented on belonged to 44 different 
kinds, ‘all growing in the forests of the vicinity. However, 
the engineers roported that the strengtu of tho timber and its 
durabitity were rather lessened than increased by the process, 
which was accordingly abandoned. 

The results of the experiments hitherto made in India as 
here recorded are not conclusive. Much money has been 
spent without adequate results, but it doeg not follow from the 
numerous failures that have been experienced that if persistent 
efforts are now made to impregnate timber in India with 
antiseptic substances, the result will not be favourable. But 
it is essential that only good and effective methods should be 
adopted under competent supervision, and that the experiments 
should by continued sufficiently long, on a systematic plan, to 
show in what respects they require alteration and improvement. 

3. Dr. Warth in 1878 proposed the establishment of a fac- 
tory at Delhi or Jagadhri and in the Dehra Dun for impregnating 
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chil sleepers, but the proposal was not accepted at the time. 
However, circumstances have since then materially altered and 
there is now a largely increased demand not merely for railway 
sleepers, but also for scantlings of the better classes for build- 
ing. Tho species of Indian timbers, the resistance of which 
against decay is equal to the durability of their technical quali- 
ties, are limited, and some of these are again heavy and exeas- 
sively hard and conseqnently expensive to transport and diffienlt 
and costly to work, with tho resnlt that after all these years but 
avery small number of them have been generally accepted as 
adapted for railway sleepers and Public Works. 

4, Ibis true that by tha introdnotion ef pyinkado into the 
sleeper trade, the Forest Department have considerably widened 
tho field of supply, and there are probably other trees in Assam 
and in Barma which will be found equally useful. However, 
though undoubtedly large forest tracia, rich in pyinkado exist, 
especially in Burma, we can never be quite certain that the suppl 
will be able to cope for ever with the steadily increasing demand. 
Moreover, the cost of transport of this heavy timber limits the 
area in which it can be profitably used. The report on the timber 
trade in tha Punjah rhows clearly that wa mnat sooner or Inter 
expect a contraction in the supply of deoddr timber from the 
forests of Native States, and consequently a material rise in its 
price. Again, the area of timber-bearing s4i forests is but limited, 
and here also the weight of the timber limits the area in which 
it can be profitably used. 

5. bn the other hand, we have large forest areas yielding 
timbers structurally quite strong enough and fit for all the pur- 

ses for which a few selected naturally durable timbers have 

Pitherto alone beon employed. First in importance come the 
Himalayan pines—-Pinus longifolia, Pinus excelsa, Abies Smithiana 
and Abies Webbiana—the technical qualities of which compare, 
so far as they have been recorded, with the deodar as follows :-— 


Average Average transverse 

weight, atrength. 
Cedrus deodara tee 35 334 
Pinus excelaa ite 30 an 
Pinus longifolia. BB 800 
Abies Smithiana wee 380 ane 
Abies Webbiana ‘ 30 440 


Experiments with these woods as regards the resistance 
they offer to the separation of their fibres in various direc- 
tions, should, as far as practicable, be made at the Forest 
School without delay and the results reported. 

We have next a considerable ape of assain (Termin- 
alia tomentosa) in the forests of tho North-Western Provinces, 
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Assam, &, The techical qualities of this timber compare 
with those of sal ne follows :-— 


Average weight Average tranaverse. 


per cubic foot, strength, 
Sal “ wee 38—65 800 
Assain ae an 58-65 500 


Again in Burma we have vast forest areas of eng (Diptero- 
carpus tuberculatus), the physival qualities of which are all that 
can be desired and compare with those of teak and pyinkado as 
follows :— 

Average weight Average transverse 


per cubic foot, strength, 
Tectona grandis ae 40 00 
Nylia dolabriformis 69. 900 
Dipterocarpus tuberculatus 54 750 


T have only enumerated a few species of which large 
supplies exist, but there are many others equally useful but 
for their liability to early decay. 

6. Hitherto we have heen nsing the accumnlated stock 
of trees in the timber of which technical qualities and durahil- 
ity have been fairly balanced ; but everything said in the 
foregoing paragraphs seems to indicate that the time has 
arrived when, in order to meet a steadily inereasing demand 
at reasonable rates, energetic steps should be taken to pro- 
tect other timbers equally useful as regards their physical 
qualities from premature decay, by impregnating them, There 
is hardly a conntry where this has not been done and where 
constant progress is not made in doing so. 

7, Before, however, I am in a position to place definite 
proposals before the Government of Ioan and Lozal Goyein- 
ments, saveral points, which [ am unable to gather from 
previous enquiries and notes, must be cleared np, I under- 
astand that though somewhat smaller dimensions will be 
accepted to a correct lowest limit of 5” 9” x 6° x 4° for 
narrow gange sleepers, and 8" 1" x 8” x 5” for broad 
gauge sleapers. it is desirable that the sleepors should be 
supplied of dimensions not less than 6” x 7” x, 44 and "6" 
x 9” x: -5” respectively. Our calculations should therefore 
take tho latter figures into consideration, and we may roughly 
calculate the narrow gauge sleeper to contain 14, the broad 
gauge 8, cubic feet. 

The first question to be asked and answered is at what 
cost can sleepers of such dimensions, and other scantlings per 
cubic foot of such timbers which it is desirable to impregnate, 
be placed in a central depét, which shoald in every respect be 
suitable, both as regards supply and demand, for the establish- 
ment of an imprognating factory dealing with not less than 
3 to 4,00,000 cubic feot per annum, 
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8 The ‘next question to be settled is the selection of the 
impregnating flaid. Creosoted sleepers, that is, those impreg- 
nated with heavy coal-tars (phenol), have lasted extremely weil 
in India; but this method, even in Kurope, is twice as ex- 
pensive as impregnation with metallic salts. Moreover, thero 
are considerable difficulties connected with the transport of 
phenol, which apparently can only be safely imported in iron 
tanks, The cost of impregnating with imported coal-tar would 
in all probability be prohibitive, and ib is a question for con- 
sideration whether phenol could not be prepared in India at a 
cost which would fring its employment for impregnation of 
wood within practical range. This question will be referred 
to the Reporter on Heonomie Products, The various kinds of 
timber will, under pressure and heat, absorb from 6 to 10 
pounds of phenol per cubie foot. 

a. ‘OF motallte salts, chloride of zing has proved all round 
the most successful, and is, moreover, the cheapest material that 
can be employed. It does not render the wood brittle like 
sulphate of copper docs, and if used in sufficiently dilute solu- 
tions, 1 in 40 to 1 in 50, it docs not react injuriously on tho 
iron with which it comes in contact in the way both’ sulphate 
of coppor and chloride of mercury do, The next question for 
the Reporter on Meonomie Products would be, what is the 
lowest cost at which chloride of zine can be imported, and 
whether it might not be produced in India more cheaply and, 
if 80, at what probable cost and where. 

The chief objection to employing chloride of zine is, that 
it is 30 extremely easily washed out of the timber. To pre- 
yent this, it has been mixed in America with solution of glue 
instead of plain water, and the timber has been subjected to a 
second impregnation with tannin extracts, which transforms the 
glue into a leathery substance unaffected by the action of water. 
This process has yielded the best results. Lt is a question 
whether glue in suffitient quantity, and at remunerative cost, could 
be obtained in India, and to solve this, the kind assistance of 
the Reporter on Feonomie Products would again be required. 
As regards tannin oxtracts, we can prepare these in any quanti- 
ty required and at sufficiently low rates. 

10. Experiments made in the School Circle and recorded 
in the Appendix Series of the “India Forester” for 1893, 
show that wood-tars have been made at a cost of Rs. 2-8 
per maund, a rate which can probably be farther reduced ; 
and it is stated that with an admixture of 4 of heavy coal- 
tar, it is nearly as adhesive and water-proof as pure coal-tar. 

It must be ascertained whether this material could be per- 
manently produced in sufficient quantity, aud at what cost it 
could be laid down at a centre selected for an impregnating 
station, It is possible that the cheaper supply of wood-tar 
might render creosoting with this, or with this mixed with 
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coal-tar, practicable. Under any circumstance, it is most im- 
portant to ascertain whether a partial impregnation, with a 
mixture of wood-tar and coal, ef timber already impregnated 
with chloride of zinc, would not prevent the action of water 
on this salt. 


: B, RIBBENTROP, 


/ Inspector-General of Forests. 
Simua, 922 June 1898. 


Iron Smelting with Charcoal in Salem 
District, Madras, 


Tao industry, if it is to be developed, 1 mean if the 
manufacture of iron is to be conducted locally, will have to be 
confined to the Tirtamalai beds. From the statement appended 
to Mr, Brasier’s office-note, No. 2445, dated 23rd October 
1897, he now estimates that within a radius of 16 and 26 miles 
respectively, there will be 224,250 and 288,642 acres of reserv- 
ed and proposed reserved forests available for the manufacture 
of charcoal, : 

These forests have been less indented upon ; the growth is, 
for the most part, denser than in the foresis near the Kanja- 
malai beds, and there is little doubt the average annual inere- 
ment is greater. Mr. Brasier estimates the latter at three- 
fourths of a ton per acre per annum, ‘This estimate will 
probably be realized, but in the commencement it will be safer 
to assume halfaton per acre per annum as tho average annual 
increment. 

The area mentioned previously will have to be reduced 
to exclude rocky, bare and unworkable parts, and 25 per cent. 
may be accepted asa fair margin, This: reduces the workable 
area to about 168,000 and 216,400 acres respectively. Fur- 
ther deductions are necessary. Parts of these forests contain 
valuable woods which would not be felled for charcoal. In 
addition, in places, provision may have to be made for local 
requiremonts. It hag also to be borne in mind that fuel as 
wel] as charcoal will be required. I consider it will not be safe 
to accept more than 120,000 and 160,000 acres (according to 
the adoption of the 16 or 25 mile area) as available for char- 
coal manufacture. 

Tho average annual yield would therefore be 60,000 and 
80,000 tons of wood, or 12,000 and 16,000 tons of charcoal 
(allowing 5 tons of wood to yield 1 ton of charcoal). 


trees as standards, and it woul 
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The aystem, genorally, of working these forests would be 
coppice with retention of a :petcentnae of the more valuable 


not be advisable, until further 
experienca has heen gained, to adopt a shorter rotation than 
thirty years, 


Mr. Brasier estimates the cost of the charcoal at Rs. 12~12-0 


Coat of billetting, &., 5 tons of wood at Ra. 1-8-0 
Piling wood in kilns and general supervision... 
{Lace no reason to question these. Mr. Brasier 
hae had great experience and is well acquainted 
with the local rates, ) 
Interest on outlay for rough cart-tracka oe. ws 
{Assuming that the outturn is only 10,000 tons 
annually, this would allow Re. 10,000 for 
ronda). 
Carriage of 1 ton an average distance of 8 miles, 
Ra, 112-0 eoch 8 fo 
(This fa a doubtful factor and depends upon the 
position of the furnaces. T would increase 
Mr. Brasier’s rate by As, 8 to allow for in- 
creaseil distances). 
Seignioray 
Mie. i 
Annas 8 per ton of wood or Rs. 2-8 
‘of charcoal is not # high seigniorage). 
Sundries (loading and unloading charcoal) a 
Cost of general supervision owe oe 


Total cost per ton of charcoal ... 


7 
0 


0 
0 
4 


ot 


a 


i 


One point to be noticed is the transfer of the work to the 


Tirtamului beds entails carriage to the railway, some 14 miles. 


(Report by E. P. Popert, Conservator of Forests.) 
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Report. on the Cultivation of the Carob or Locust-bean 
Tree. 
In the course of last spring # well-known gentleman from 


Benth Airick made enquiries at this Consulate concerning the 
cultivation of the carob or loouat-bean tree and the possibilities of 
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its introduction into the Cape Colony. Tho carob is a tree, tho 
fruit of which consists of a long pod which not only forms _excel- 
lent horse-food but is very largely eaten by human beings, 
espocially children, on account of its sweetness. ‘The pods coutain 
very hard beans which ate useful only for seed, as horses leave 
them in their mangers, and if by chance they swallow them, it is 
found that they do not digest them. The tree bears, moreover, 
thick dark ever-green foliage which pives a cool and grateful 
shade, It grows in many places in the Mediterranean where no- 
thing else will grow, notably on the arid hills of Malta, and it 
seems certain that in the endless varieties of soil and climate to be 
met with in the Cape Colony there mnst be many districts where 
il would grow freely. The successful result of such an experiment 
would be simply invaluable to the colony if merely as a supply for 
horse-food, for one of the greatest difficulties in travelling at the 
Cape is to feed one’s horses, the price of forage in some districts 
being oxtremely high, and the supply often distressingly short. 
Forage, moreover, aa it consists of oats with their straw, is not 
readily portable, but carobs enough for a pair of horses for a day 
can be carried inasmall bag, The carob in Lialy grows alongside 
the oranges and lemons, and there can be no reason why it shonld 
not grow with the magnificent orange trees of Wellington, and 
become as superior to the carob of ltaly as the Cape orange tree 
is superior to its Italian prototype. In places like Graaf-Reinet, 
and Aliwal North, the success of the experiment seems absolutely 
certain, while, judging from the way the tree prospers on the dry 
stone of Multa, where it grows with apparently no soil to help it, 
there is good hope that it might take kindly to the “Kopjes” 
near Colesberg, the bush velit of the Western coast, the lower 
slopes of Drakenfolds, or umong the trees of the Knysna forest. 
The writer being well acquainted with the Cape Colony has bad 
much pleasure in investigating the matter thoroughly, and, after 
lengthened consultation with practical arboriculturists, the follow- 
ing modus operandi has beon decided upon, First, a sufficient 
uantity of seed will be sent out to grow a number of seedlings in 
diferent parts of the colony. Theso seeds will produce carobas- 
ters, which will not have a fruit worthy of the name till they are 
grafted, ‘Tho strongest seedlings may be grafted in their third 
year, but it is of no use to graft until the plant is strong and well 
grown, which may not be till it is five or even seven years old. 

A number of plants in pots will be grafted here next spring, 
ro-potted in larger pots with plenty of clay, and when the grafts 
have taken well, the trees will be packed, the clay well soaked in 
water, and it is confidently hoped that they will bear the journey 
satisfactorily. They will be sent from here in the month of 
February, and will probably travel vii Englund, which seems 
climatically preferable to the East Cuust route by German steamer 
to Durban vid Zanzibar. If the coincidence of the steamers can 
be secured they may reach Cape Town within a month of their 
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despatch from here, or even less, but if not, we have no doubt 
that the steamship company will see that the roots are kept care- 
fully wetted while the trees are in bond at the port of origin. Tt 
is with the object of keeping the roots wet that they are now be- 
ing re press stiff clay, a soil which is in itself favourable to the 
rowth of the tree. 
. Having thus given a general sketch of the scheme, it is 
necessary for its success to enter into minute detail as to the 
method to be employed in the cultivation of the trees, We will 
first take the plants to be exported two years hence, because 
these are ultimately the most important part of the subject. If 
they should succeed, the acclimatization of the tree at the Cape is 
assured ; if they fail, the seedlings will be comparatively valueless 
for want of grafts. It is the fixed opinion of people here who 
have studied the subject closely, that there would be no chance of 
grafts sent out arriving in a condition to be of any value 
whatever, so that it becomes absolutely necessary to send out 
the plants themselves; besides, when the plants at the Cape 
were ready to be grafted, our grafts would be out of season 
here. We have already secured some excellent plants, from each 
of which grafts should he available. It does not seem possible 
to secure plants already grafted, for the reason that they are 
not usually grafted in pots, the operation heing performed 
afler they are planted ont and have gots good hold on the 
soil which is to be their permanent home, We cannot graft 
these plants tll May, 1898. nor can we be sure ef the snecess 
of the operation till Mag, 189%, when the plants will be sent 
ont. The carob is a trea which cannot be transplanted on 
account of its tap-root, so that once planted it must remain hers 
it is; it is therefure very essential to plant it in the res 
place to begin with. In the case of our plants it all ° 
necessary to top them and to eut off every leaf, in order thal 
the eap may not be exhausted by the foliage when it bepine 
to rise. We shall consequently export mere skeletons to a 
colony, and here again we have another difficulty to content 
with, namely, the change of season. The plants will leave ene 
at the end of ovr winter, and will arrive at Cape Town att Cy 
beginning of Lhe South African winter, They will thus, nee 
a great strain put upon their nature, and great care will have 
to be taken of them to enable them to overeome it, This care 
they will certainly have at the hands of ihe managats sof . 
Boianical Gardens in the colony, so that this is one a e as 
of our anxieties. The details in this report would there ore 
be unnecessary, but for the fact that as the epeiuent at 
be tried on an important scale, and many of the plants will fal 
under the care of less capable hands, it is advigable to give very 
clear instructions. On urrival at their destination the Mane 
must be carefully potted in garden mould, to which a little 
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old farmyard manure should be added, and the pots must be 
moved from time to time to prevent the plants striking a tap- 
root through the hole at the bottom of the pot into the soil, 
in which case they will certainly perish. They will not require 
very much water, in fact the climate of South Africa so much 
resembles that of Naples that, were it not for the clay which we 
must send with them, the plants would scarcely require water at 
all in the ape winter. If, however, this clay gets hardened. it 
may kill the rootlets which by that time will have spread into 
it, and give the tree a worse chance, so that the clay must 
be kept moist. It may be desired to plant the trees out at 
once, but this should not be done in windy weather, and on 
the whole it will be safer to pot them, at all events for a few 
months, till they can recover from their journey. 

With regard to the seedlings, they should be sown in 
pots with proper drainage, and in garden mould, with a 
slight sprinkling of old, short, farmyard manure. The great- 
est care inust be taken to move the pots often enough to pre- 
vent a tap-root being struck through the pot into the ground 
beneath, Experiments may safely be made hy sowing seeds in 
the spots where they are intended to remain, and grafting 
them when the plants come to maturity, but this should be 
done in enclosed gardens or places where the plants can be guuran- 
teed from being choked by weeds, nibbled by sheep or game, or 
otherwise harassed in their early years. The carob grows froely 
in dry soils, but, economically ‘spenking, it has been found 
preferable to raise them in pots. The seeds will be sent out in 
the pods, as this has proved to he the best method for their pre~ 
servation. Ii is desirable to remove the beans from the pods, and 
sonk the beans for four days before sowing them ; the seod thus 
gets softened, and germinates rapidly. At Naples the seeds are 
sown in February and March, but they are apt to sprout very 
unequally. The majority grow freely and well, but somo come 
up as late as October, and then generally develop weak plants. 
The strongest seedlings may be jotted xt the end of tho first year, 
or even asearly as November ; the wenker ones at the close of the 
second. They must be kept in pots till they are finally planted, 
as they will not bear transplanting, and windy weather 
should be avoided for these operations, The experiments con- 
ducted here show that it takes a minimum of four years and a 
maximum of seven to produce a plant. A strong plant may be 
planted ont in safely in five years, but much depends on the 
skilful care of the seedlings in the nursery. Each plant brought 
to maturity in this country is calculated to cost 8d., and it bas 
buen found by experimenis that it is cheaper in the long rnn to 
grow the plants in the nursery than to sow them in the open 
ground, They are not particular as to soil, and grow freely in 
clay, if not too wet, in sandy soils, and in the clefts of rocks, 
where of course holes of about a cubic yard must be dug for 
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them and filled up with soil, drainage being provided in the 
ordinary way. It is usually necessary to build a rampart of 
stones in the shape of a crescent on the lower side of the hole to 

revent the soil from being washed away. On ‘“ Kopjes”? and 
tin sides, the trees tnust be planted on such spots as offer a posi- 
tion, unless the hill has soil enough to be terraced, but in open 
arable land they should be planted in rows from 12 to 15 yards 
apart, The intervening ground ean be used for garden crops, 
but these must not he grown within four feet of the young trees, 
although the ground round the trees may advantageously be dug 
over when the rest is prepared for cropping. Exhansting cropa, 
such as corn and mealies, mnst not be grown, but cabbages and 
garden produco generally will do no harm, 

It is better to let the plants obtain a strong growth before 
attempting to graft them, the third year being about as early as 
itis prudent to doit. If a plant is very full of leatit is desirable 
to leave it alone and not to graft it at all, for a reason which will 
appear below, and also because being leafy it may be taken to be 
a good variety. The season for grafting here is from the mid ile 
of May to the end of June, the grafter being careful to see that the 
bark opens easily, The best plan is to graft on the boughs and 
not on the stem, leaving the smaller boughs to utilise the winter 
deposit of sap, which may otherwise prove injurious to. the 
grafts. These boughs can be eut off in the following year. Then 
carob can also be gatisfactorily budded, or grafted by sawing 
off the trunk and cleaving it. In windy situations it will be 
necessary to bind canea to the grafted boughs to stiffen them, 
and to prevent the grafts from moving. The best two varieties 
of carob are both called here {the “Etoney bag”; one bears a 
long narrow pod, tho other a short wide one. : 

The object of leaving a fair sprinkling (say 25 per cent.) 
of ungrafted trees in a grove is the following. The grafted treo 
froduces almost exclusively female flowers, the ungratted tree 
males. Unless these flowers are in duo proportion there can be 
tio crop ; and in fact this was the primary cause of the failure 
of a carob grove in Sicily, 2 eauso which was discovered and 
remedied by Professor Bianca, In planting these trees on ordi- 
nary arable land, great inequality will often be found in the 
plants, which arises from the fact that the carob cannot support 
water. Hence, where water accumulates in the subsoil the tree 
will not grow, whereas, where the water drains away, it will 
grow freely, and for this reason a hill side is the best situation 
for a grove. 

Some years ago the Italian Alpine Club agreed that it would 
be greatly to the advantage of South Italy, and wonld add 
materially to the attractions of the mountain scenery, if the 
Apennines, which ate now for the most part quite bare, could be 
made to grow trees such as there is every reason to believe 
that they did in more ancient times, They determined to con- 
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sult Signor Savastano, the professor of aboriculture in the school 
of agrienliure at Portici near Naples, who gave it as his opinion 
that the mountains where the lentisk and the myrtle grow freely 
enough could be utilised to produce the more remunerative carob. 
To the obvious advantage of re-afforesting the mountains, and 
thus adding to tho rainfall, would be added the production of 
a valuable crop where nothing saleable had grown before. 

The great carob-growing districts of South Italy are in the 
Bari region on the Adriatic const, and quantities are exported 
annually to Russia and central Earope from Brindisi and the 
other ports along the coast. Though the tree may be seen in 
almost any garden here, and is not uncommonly found on the 
mountains, the only person who has made a hobby of its cultiva- 
tion is the Princé of Belmonie, who has large properties in the 
province of Salerno not far from the ruins of Paestum, Besides 
planting several ttees in his shrubbery, the Prince has a long 
avenue of them leading up to his house, which is particularly 
interesting, and is, we helieve, the only avenne of its kind, The 
trees are planted 7 metres apart, and the lurgest of them has a 
trank of 85 centimetres (ahont 2 feet 9 inches) in ciranmferance, 
This treo is 18 years old, and its top is from 6 to 7 metres in 
diameter, and 4 or 5 in beicht. In common with the-other trees 
of the avenne the frnit is of the best description, and each tree 
may be taken to yield annually 50 chilos, or say 120 Ibs. of fruit, 
worth here about 6 shillings. This may be spoken of as the 
ornamental part of the work, while the plantations of Licosa 
and Tresina aro inore on the scale of a commercial enterprise. 
They are both germane to our present purpos-, as they show in 
what different circumstances the carob will grow and flourish, 
The Licosa grove is in a plain by the seaside, and the difference 
of the trees ia very remarkable, soma of them growing with 
great vigour, others not flourishing at all, The reason of this 
must be the existence of land-springs beneath the surface with 
which the weaker trees come into contact, and by which their 
growth is checked. There is no other apparent reason, and as 
the grove consists of about 1,500 trees there is scope for obser- 
vation, The site is very much exposed to the wind, and in the 
first attempts at forming the grove, as many as 70 per cent. of 
the plants were lost. There were other causes too, which led up 
to this heavy luss. First, the wholo thing being an experiment, 
they did not know at what period and in what way it was 
best to graft the trees, and also the grafters had not anything 
like the skill which they have since acquired. 

The grove at Tresina is planted in altogether different 
conditions. Here we have a hilly country fully 1,000 feet 
above the sea, and here the outside loss of plants has been 
20 percent. which is not moro than occurs in the planting 
of ordinary forest trees. ‘Tho plantation consisted originally of 
7,000 trees, but has been largely increased year by year, and 
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the Prince exprestes every confidence that in a few years’ time 
he will clothe the barren slopes with a mantle of luxuriant 
green. Professor Savastano asks very pertinently why, if there 
results can be obtained at fresina they should not be obtained 
elsewhere, and thousands of barren acres of Italian mountains be 
made useful and produetiye, And in fact, since he wrote upon the 
matter, the spread of this cultivation has been steady and con- 
tinuous, We have shown pretty plainly that Prince Belmonte has 
attained success only by patient experiments extending over a con- 
siderable number of years, Commercially speaking he is abund- 
antly satisfied with the results obtained, but he does not relax 
his efforts, He rears some 8,000 seedlings every year, and has 
a skilled staff to conduct all the necessary operations, with the 
result that he grows a valuable crop on ground which before 
was absolutely unproductive ; and if the landed proprietors of 
South Africa profit by his experience and are equally persever- 
ing, and the tree, as is anticipated, proceeds io grow like 
a weed, its introduction should form a mine of wealth to our 
industrious colonists. There is one important advantage that 
the carob has over other beans, namely, that it does not require 
threshing. In feeding horses it is usual to break the pod into 
two or three pieces and to put it in the nosebag or manger, 
mixed with bran. 


(B. Neville-Role, Il. B. M’s. Consul at Naples). 
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Willow fur Bat-making. 


The following interesting information about the willow is 
taken from the “The Bat of the Victorian Era, by Geo. G. 
Bussey & Co. . 

The only willow that produces timber suitable for best bats 
is the Salix alba, and, moreover, only those grown in East Anglia 
are eligible. 

‘The other branch of the Salicucem, the poplar, whilst its 
timber hag much in common with white willow, does not possess 
the necessary fibrous tenacity for bat-making and it is also 
heavier. Although we have made researches practically the 
wide world over, we have not been able to discover any timber 
other than the willow of Kast Anglia that possesses sufficient 
toughness, combined with the necessary lightness, to produce 
best bata. 

The “sets” (as the shoots are called) are cut from healthy 
trees, either maidens or pollards. Pollard is a term applied to 
a tree from which the tops have been lopped off, Bach set 
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should be about 2 I diameter, 6 to 10 ft. long, and as straight as 
joasible. And here wo may give a curious fact ; the shoots must 
@ of the close bark order if they are to grow good enough for 

“ Demon Drivers.” Open bark tress will not make “ best” bats, 

These ‘+ sets” are planted in rows about 12 ft, upurt, along 
the banks ofa sfream or sides of aditch. If placed ia barren 
or unfertile land, where they cannot draw a plentiful supply of 
moisture, which is so necessary to tho willow, their development 
will be slow, and the lines of growth, blurry and ill-defined. 
When, however, planted by the side of water which can pereo- 
late freely through the soil to the roots, their advance will be 
rapid, and the lines of growth distinct and well defined. 

Formerly, willows were planted for no other purpose than 
to hold the banks pf water-courses together, being sclected be- 
cause of their rapid growth. Landowners little thought that 
some 20 or 30 years later these despised trees would have a con- 
siderable intrinsig value, and bring a veritable harvest to the 
reaper, Had they realised this, we cannot believe they would 
haye grudged the trivial expense of trimming the saplings to 
make the trees symmetrical nnd comely at maturity, 

Cricketers have seon many beautiful blades disfigured by an 
ugly knot. This is the result of neglecting to cut off a twig 
whon the tree was young, which might easily have been done 
with a penknife. The shoot sprouts from the side of the tree, 
when the trunk is say 6 inches in diameter, [f it be not re- 
moved it continuys to grow with the tree, which closes gradually 
around its base, and the consequence is that all the growth of 
the trunk from the 3 in. radius from the centre (the trunk having 
been 6 in. in diameter when the neglected shoot sprouted), is 
marred by a knot, curl, or twist. 

Cricketers should, however, bear in mind that a blemish of 
this sort doas not, nnless it he near a corner, in any way shorten 
the lifo of a bat. A good piece of wood with a blemish is far 
preferable to a bad piece without one. Frequently a really good 
bat is placed on one side by a purchaser in favour of one with 
an appearance more to his fancy, but which will not, however, 
render him as much service as in all probability the rejected 
would have done. 

The willow in the course of its growth is “ heir to more ills” 
than most other timbers. It isa delicate sapling, much affected 
by its surroundings, and, consequently, requires more care and 
attention than it is necessary to bestow upon the sturdier British 
timbers, 

Algreat source of injury to young trees which materially 
affects their future is the gnawing of the rind or bark by cattle. 
The bark is as nécessary to a tree og the skin isto an animal, in- 
deed more so, for it is in fact not only the tree’s skin, but it is 
a source of its vitality, for wherever any bark is removed the sap 
cannot nourish tbat part and decay commences. The most 
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effective and speedy way of killing trees is by “ ring-barking,” 
5 fi g-barking,’ 

ted boyord We tng eituecunnss tie tartare mp 
for vant of uhm ad betedee 

plendid trunks, too, ara frequen i 

broken limb. When a limb shows hoy an aay ae aerial 
ae ‘th broken bya eee it should bo cut off squarely, fb such 
a way that water cannot be deposi 

ites Sasuke posited, for such a lodgment would 

There may hive been noticed a peculi 7 i 
on the blades of some cricket bale The ones ae 
described as “stainy.” We have heard it called a “knot,” but 
we do not aes{sieses in this definition, Our theory is that this 
strange marking is due to a small aperture, probably made by 
a worm or other reptile boring its way through the bark into the 
trunk, which in some way or other changes tha candition of the 
wood. The general opinion is that water trickling through the 
aperture causes the peculiar marking. We have invariably found 
that when there is this ‘‘stainy” appearance there is also a small 
opening from the outside leading to the close proximity of the 
mark, 

‘Let the cause of the marking be what it may, it is, in 
our own judgment, of some yalue to the blade. It consider- 
ably adds to the surface strength of that part of the blade where 
jt is found, Some cricketers are chary about choosing a bat 
with this marking, but we think they act quite wrongly. How 
often have you known a bat break by reason of it? The finest 
blades are proditced from timber having this “stainy mark.” 
Inferior quality timber rarely possesses it 

A tree steadily growing, in good soil, under favourable con- 
ditions, will be in 20 years about 45 inches round the trunk. 
The sacrificial axe may now do its work, although we should 
advise the owner to let the tree grow for many years still, 

The willow is quick to grow, but its period of existence 
js relatively short, natural decay setting in much earlier than 
js the case with the more hardy timber. 

‘An oak at the age of 100 years may be in its prime, but 
there are very few willows of ‘this growth withont a large 
hollow space in the centre indicative of many years’ decay, 

The proper time for felling is during the winter, the sap 
then being down, Should the tree be taken down when the 
sop is up, it will dry in the trank, which certainly deterio- 
rates the timber, 

For many years our Mr. Bussey personally purchased the 
willow from the landowners, the timber being brought direct 
to our London factory, but haying foreseen for some years that 
good willow was becoming scarcer and scarcer, we deiermined 
that our patrons, at any rate, should not have canse to com- 
plain of the quality of the material used in the “ Demon 
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Driver,” and we conceived that the best possible plan for us 
to adopt would be to purchase all the really A 1 timber we 
could discover. Now this plan necessitates large storage room, and 

. although we have extensive yards at our Londen factory, we 
decided to erect timber waills in the vory heart of the best 
willow growing district, As the result, wo have our timber 
mill and yard, covering two acres, at Elmswell, Suffolk, which 
are under the charge of one of the most competent judges 
of willow living. 

Having the necessary accommodation the next step was to 
stock it with willow. Our expert then commenced literally to 
search the country; and taere is probably not an owner or 
tenant of rural property in Rast Anglia, but who knows as as 
buyers of good willows. The outcome of these efforts is that 
we have a holding of the finest timber without parailel in the 
history of the ericket trade, exceeding 1.000 tons, Even now 
wo have no intention of relaxing onr efforts; every tree we 
can find which we believe will produce good bats wo shall buy, 

At Elmswell, Messrs Bussey have their own plantation of 
saplings, from which, in years to come, they hope the rons of 
our present readers will possess bats as good as the ‘Demon 
Drivers” of this year of Jubilee. 

(Timber Trades Journal). 


The Forest Department in Madagascar. 


The Officlal Journal of Madagascar of the 15th January last, 
publishes an important circular of the Governor-General relative to 
the preservation of the forests of the colony. Circle Commandants 
are required to assist in tho execution of Forest works relating 
to, nurseries, fire-protection, clearings, fellings, etc., and in places 
whero the forest staff is insufficient, which is generally the case. 

“No follings are to be carriod out withont previous sanction 
and when the fall is to consist of wood at less than one metre in 
girth, the Forest Department must first be consuited for such 
material constitutes the forests of the future, ‘The Natives must 
gradually be aceustomed to respect the property of others and 
must no longer be allowed to consider as their own special pro- 
perty the forest domain, the limits of which are every year 
receding before the action of fire and the axe.” = oy 

One recognizes in these measures the administrative spirit 
of General Gallieni, and the zeal of the Chief Forest O} cor, 
M, Girod Genet, who has an excellent article in the ‘Journal 
of the 22nd J"ebruary, on reafforestation in Emyrne where wood 
is very scarce.—Hevue des Kaue and Moréte, 
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: Epiceine. 
\ 

The following short account of Epiceine is taken from the 
* Revue des Faux et Foréts’ for the Lith May. 

Epiceine is a conilensed extract from the Abies ewcelsa. Tt 
is obtained by distillation under a pressure of four atmospheres 
from freshly cut branches of Spruce Fir. This preparation is an 
ideal balsamic drug. It contains all the extracts obtained from 
the Silver Fir which have been so strongly recommended in 
diseases of the respiratory organs and the urinary ducts, 

Foiceine contains, in the same proportion in which they are 
found in tho Spruco, tars, turpentines, essential oils, acetate of 
bornyl, phenol aud similar products. The method of extraction 
based on the employment of the fresh plant explains the superiority 
of Epiceine over all similar preparations. Its value in the 
treatment of all affections of the respiratory organs is such 
as to have made it dn accepted remedy in cases of conghs, 
bronchitis, inflammation, acute or chronic, of the nose, windpipe 
and lungs, 

It appears pot altogether improbable that the Forest Guards 
of the higher pluteaux of the Jura who chew Spruce resin 
throughout their days’ work, may bo the real discoverers of 
Epiceine which is strongly recommended. 
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forest Schools and Model Forests in Scotland. 
By Con. F, Bamey, BE 


In 1881, M. Lucien Boppe (now Director of the French 
National Forest School}, reported on the condition of our British 
woodiands alter visiting them ut the invitation of the India Office; 
and in 1896, } Adam Schwappach, Professor of Forestry at 
Eberswalde, in Prassia, who came over to read a paper before 
the Royal Scoiitish Arboricultural Society, also reeotded his 
opinions on the same snbject. Both of these eminent experts of 
different schools of forestry, criticised us severely, the principal 
points uoticed being the small extent of our woods us courpuced 
with the vast area of our ancultivated lands, our almost universal 
neglect to re-stuck our woods by means of seli-sown seed, and, 
above all, our practice of too early and excessive thinning, which 
resulis in the production of low, branchy and tapering stems, 
yielding a very insufficient crop of timber of inferior quality, 
as well as in the impoverishment of the soil. 

Dr. Schlich, Professor of Forestry at the Indian College at 
Coopers Hill, and author of the Manual of Forestry, has re- 
peatedly confirmed the above views. In the address ‘on For- 
estry Kdueation,! which he delivered to the Royal Scottish 
Arboricultural Society in Jannary 1897, he said :—~ 

“Yon are rware that the; general drawback, from which 
‘forestry in this country labours, is the absence of a regular 
‘demand for home-grown timber, You also know that, until a 
‘comparatively racent dute at any} rate, most Government contracts 
‘for work of construction contaiged a clause to the effect that no 
‘home-grown timber would be qllowed to be used. If we take 
‘these broad facts into consideration, it is easy to perceive that 
‘the explanation may be candenged into the following two state- 
‘ments :~(L) Tae home-grown timber is, generally speaking, in- 
‘terior in quality to tuat mnported) from abroad; (2) it comes into 
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* market at irregular intervals and in fluctuating quantities, Ex- 
‘ceptions exist, but here only the average conditions can be 
‘considered. These drawbacks can be removed only by improved 
‘sylvicultural methods, and o systematic management of the 
“forests.” ; 

Writing on the Timber Supply of the British Isles? Dr. 
Schlich gives as one of two impediments to the afforestation of 
waste lands, “that a more complete knowledge of systematia 
‘forestry is required by those engaged in the formation and 
‘management of woods worked on economic or commercial prin- 
‘ ciples.” ‘ 
: Causes or Existive Coxpitioxs. 


Many reasons may be given why we havo in the past exposed 
ourselves to criticism df the above nature. We possess within 
our own shores, vast applies of coal and peat fuel, also of iron, 
which is largely used for purposes of construction, while our 
islands offer remarkable facilities for the importation of timber 
from abroad. Hence the want of a plentiful supply of wood from 
home sources has not yet been felt ; and proprietors of woodlands, 
many of whom have in past years maintained their woods prin- 
cipally uy game-vovorts and ta inerease the beauty of their estatos, 
have not, generally speaking, wished them to be managed on 
commercial principles, with a view to profit. 

Oar practice of keeping woods more scantily stocked than 
such principles would unquestionably indicate, is, no doubt, largely 
due to exigencies of sport; but it may also be traced to the open 
condition in which alond crops of such widely-grown and import- 
ant species as oak and larch ean maintain themselves, beyond a 
certain age, unless they are mixed with other species of a different 
nature. These are, no doubt, the principal causes of the sylvicul- 
tnral practices objected to by our critics; and in the absence of 
schoola of instruction, and of woods where the results of 
improved methods might be seen, our faulty system has fre- 
quently been regarded as the only one suited to the conditions of 
our soil and climate. 

On this subject M. Boppe says :— 

“Tt would certainly not be fair lo hold the Scottish foresters 
* responsible for the present regrettable state of affairs, for, though 
‘ they have for the most part admitted the inefficiency of the present 
‘system, they are powerless to effebt any improvement so long as 
‘the landowners and general public have not learnt to appreciate 
‘the manifold advantages to be derived from aregnlar and methodi 
‘cal management. They have to struggle against many adverse 
‘interests and hindrances, such as|grazing and shooting interests, 
‘questions of rontine, pecuniary exigencies, and the fancies of 
‘sportsmen from all parts of the world.” 


2 Indian Forester, Pune 1897. 
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This is undeniably true, the wood-managers and foresters 
» having loyally and conscientiously carried out the policy of 
their employers. 


VIEWSZAELD Here on Continental Foausrry. 


In countries, such as France and Germany, where forests 
owned for centuries by the State, and managed on economic 
rinciples, cover vast areas, the sylvicultural systems pursned aro 
Posed on the observation of facts, recorded throughout a long 
period of tima by competent mon of science specially trained 
to the work in schools maintained by the State. In those coun- 
tries, correct views on systematic forestry are much more com- 
monly held than they are here. With us, the subject is bat little 
understood, and comparatively few people, even amongst. those 
whose interests are the most affected, realise the degree in which 
forestry is truly a science, ‘The recent publication in our Ian- 
guage of scientific works on sylviculture tsa drawn considerable 
attention to the question of wood-management ; and in 1895, 0 
body of mombers of the Royal Scottish Arboricultaral Society 
made a most instructive tour in the forests of Northern Ger- 
many ; but it cannpt be expected that the mere study of books, 
with rapid visits of this kind, useful as they are, can alone lead 
to a full comprehension of Continental methods, and to an 
adequate appreciation of the conditions under which one or other 
of them has been employed in a particular locality. Hence these 
methods and their application are sometimes imperfectly under- 
stood, and any suggestion that our woods might he treated under 
them, meets with objections, some of which at least would not 
be raised if a faller knowledge of them prevailed. But there is 
no doubt that a conviction is rapidly gaining ground that all has 
not been quite right in the past; and a strong desire is now 
very generally ovinced that practical proof should be given of 
the extent to which methods of treatment, successfully employed 
in other countries, are really applicable to our forests. 


Rerorm 1s Necessary. 


All donbts as tb tho sylvicultural methods most suited to the 
woods of our country should, long ago, have ‘een set at rest by 
practical demonstration of what is here possible in the way ot 
growing full crops of high-class.timber under various conditions, 
Wo undoubtedly produce a limited quantity of timber of first. 
class dimensions and quality, but it is equally certain that our 
home-grown wood, especially pine and fir, is, for the most part, 
inferior in quality to that imported from abroad; and this is so 
far generally recognised, that home-grown produce, even of the 
best quality, is but little ased in Government or in. private works 
of construction, Indeed, until recently, the use of such timber 
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for the erection of buildings under the Land Improvement Act, 
1864, was not permitted without the special sanction of the Roney 
of Agriculture ; and even how it is thought necessary to prescribe 
that whon thus used, it must be of suitable dimensions and he ent 
from trees that are sound and of proper age and size. Again. 
the Postmaster-Goneral, having been recently requestad to try 
home-grown Scots fir for use as_ telegraph posis, raplied,—* The 
‘results .. . show that Scots fir is less strong than the "Norway 
‘red fir in general use by tho Dapartment. Tt is, moreover, less 
‘straight and less free from large and rough knots. Apart from 
‘the question of the comparative merit of the Scots and\Norwegian 
‘fir, the difficulty and delay experienced in obtaining even small 
‘parcels of Scots fir suitable for telegraph poles renders it 
‘necessary for tho Department to resort to the Norwegian market 
‘in order to obtain adequate supplies.” And miners are known 
to pay high rates for Fofeign pit wood in preference to using 
poles_grown near the pit’s mouth. ‘ 

But, while our consumption of forest produce is steadily 
increasing, and Dr. Schlich has shown, (1) that. the value of 
our yearly imports, which amounts to about £ 18,000,000, has 
risen bv ‘about £2,000,000 during the past vight years, he 
conclusively proves, in his exhanstive paper on the Timber supply 
of the British Empire, that the permanence of our supplies from 
arroad is very far from being assured; and thus we may 
before long find ourselves face to face with a scarcity which 
must lead to an enhancement of the price of timber. 

Again, the forest question has much greater importance in 
Scotland than in England; for the agricultural returns show 
that, ont of a total area of monntain and heath land used for 
grazing, amounting in the United Kingdom to about 124 millions 
of reres, nearly 9} millions are in Scotland ; while out of a 
total additional area of nearly 9 millions of acres of unused 
waste land and inland water, abont 4} millions are situated 
in Scotland. Tt is not known what proportion of these vast 
extents of country is suitable .and available for planting, 
thongh land of the lowest degree of fertility is capable of 
producing a profitable crop of coniferous timber, but it may 
safely be assumed that the existing wouls, plantations, and 
nurseries, which cover little more than 900,000 acres, might be 
increased to at least four or five times their present area, 
without including a single acra of ground good enough to 
grow an agricultural crop. And such extensions would no 
doubt for the most part take effect in the Highlands, the mora 
remote and poorer part of the country, where the increase of 
wealth and prosperity accompanying the presence of woodlands 
is already very noti¢eable, and where many hundreds of 
thousands of acres ‘might be rendered as productive under 


1 * Forestry Education,” ‘* Transactions of the Royal Spoti Arboricnt. 
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timber as much of ‘the agricultural or pastoral land in England, 

which yields a nett income to its owners of not more than 

5a, to 10s. per acre. We may, therefore, feel reasonably _ 
confident that the introduction of remunerative svlvicultural. 

methods will lead to the area under forest crops being largely 

added to, and that we shall thus become less dependent, than 

we are at present, on‘ supplies from foreign countries. 


Way we2requirns Monet Forrsrs. 


There seems ro reason to doubt that the owners of waste 
lands, which might be suitably and profitably afforested, would be 
much more willing tp plant than they now are, if a practical object- 
lesson could be prbsented demonstrating the inethods by whicha 
fair return on their butlay could be assured ; and the sooner such 
a demonstration cah be provided, the better for them, and for the 
eouniry at large, especially for the class to whom extension of 
the wooded area would afford additional employment. 

We require a Movel Forest then, first of all. that we may be 
in a position to offer to proprietors, their wood-manayers and 
foresters, a practical proof that the principles ot economic forestry, 
as taught and practised in Franca, Germany, and other conn:ries, 
are equally suited to our islands, Li is, of course, well under- 
stood that the application of these principles does not involve hard 
and fast methods of treatment; and that French and German 
foresters regulate important matters, such as the density of plant- 
iag and the degre¢ of thinning, in accordance with the conditions 
prevailing in the locality they are dealing with, We want to 
demonstrate what method of treatment, under onr own conditions. 
of soil and climate, would lead to results similar to those 
obtained in other countries where the principles of economic 
forestry have long been followed. Dr. Schlich, in his address on 
Forestry Education, says, —“We are justified in concluding 
‘that there is no reason why just ns good timber, as that 
‘now imported from abroad, should not be grown in this country, 


‘erovided improved svlvicultural treatment and a systematic 
s vende of Ihe forests are introduced.” This cannot be doubted. 
©M. Boppe spoaks of the * marvellous timber-producing proper- 
‘ties of onr soil and climate, and the “ wonderfal aptitude 
‘of (our) soil to forest vegetation, favoured as it is by a 
‘regular climate and the constant humidity of the atmosphere. 

He found growing, both singly along the roadside, and collee- 
tively in the frase “ magnificent specimens of oak, maple, elm, 
Sash, beech and lime, which, by Lhe vigour of their growth and 
‘the rich coloaring of their foliage, bore testimony to the favour. 
‘able conditions of soil and climate under which they. grew. 

Speaking of the Dunkeld woods, M. Boppe says, From a 
forest pee of view, the reanlts obtained by these two species 


‘(Scots fir and larch) are traly marvellous 3” and he adds; “It 
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is Beto a matter of regret that nothing has yet been 
ae to place forest management in Scotland ona sound 
- omic basis.” It appears unlikely that it ever will be placed 
jipon cen wbasis throughout the “eauntry until we have « 
aoe ‘orest in ae we can illusurate methods and point to 

The (Model Forest is also required for conducting experi- 
ments and researches, such as would enable our teachers of sylvie 
culture to base their instruction on data obtained in this countr 
instead of relying on figures, the result of observations condubied 
elsewhere, Volumes [., UL, and TEL, of Schlich’s “Manual of 
Forestry nesessirily bristle with such figures ; but, useful as 
they are, it is high time that we started records of our own 
and work of this nature can only be done satisfactorily in 
a State forest, by nen of special scientific training. 

Again, we want 1 Model Forest as a field of practical 
instruction for students. Dr. Schlich writes,—* Something more 
‘is wanted than theoretical instruction [nstruction in the field 
* must also be provided. There mnst he forests which are managed 
<on the right lines, whete students will find the theory of economic 
“forestry practically illustrated.” And M. Boppe expresses himself 
as follows: ‘The science of forestry is, however, a science of 
‘observation bused upon facts which must be etndied both from a 
«practical and theoretical point of view. It is, therefore, absolutely 
‘necessary that a forest school shonld have, attached to it,a forest, 
‘which bas for some time past been under scientific manage- 
“ment, serving, so to speak, a3 a natural laboratory for ex- 
‘periments, and without which the best theoret teaching in 
“the world would be of no avail. This is especially the case in 
‘Rnglund, where tho young men, by reason of their national 
‘character and their mode of education, are accustomed to pay 
‘more attention to facts than to theories; here the teacher 
‘of a technical profession, resting solely on theories, would com- 
‘mand very tew disciples, It is, therefore, a matter of regret that 
‘among all the forests visited by us in cur travels, there is not 
‘a single one suitable for the teaching of sylviculture on that 
“broad bagi: so essential when the pupils are called upon to 
‘supply it in all quarters of the globe. In England, as in Scot- 
‘land, all the woodlands may he arranged in two categories — the 
‘one containing plantations too young, recently created by the 
‘hand of man; the other containing plantations too old, or too 
‘much overworked, to be useinl for the purpose ; nowhere 
“did we see a high timber forest formed of really mature trees.” 
Those who have for some time past endeavoured to carry on 
instruction in forestry without a practical training-ground of 
the kind above indicated, can best appreciate the want of it. 
The owners of Scottish woodlands have certainly most readily 
permitted teachers with parties of students to have aecesa to 
their woods; and the berlefit derived from such visits can hardly be 
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exaggerated ; but it|will be readily nuderstood that, in this country 
“forests which have for some time past been under scientific 
‘management ara rare, and that even the best managed private 
forest estates lack thut continuity of aim and action which- 
alone can fit them in every respect for educational uses. 


Forrer Scxoors. 


To train for the superior staff of the French State Forest 
Service, officers who are to be charged with the administration of 
about 11,500 square miles of State and Communal forests, a 
National Forest School is maintained at Nancy, with a staff of 
thirteen professors and assistant professora, who teach sylvicul- 
ture, working plans, geology, mineralagy, entamalogy, botany, 
forest law, political economy and forest statistics, surveying, 
forest engineering and agricultare. The school is accommodated 
in spacious buildings, embracing residences for the staff and atu- 
dents, halls of study, recreation rooms, museum, library and 
chemical laboratory ; and an area of 7,500 acres of forest in 
the neighbourhood is under the control of the Director of the 
School as a field of practical instruction, as well as for purposes 
of experiment and research. 

In the German Empire there are eight superior State Forest 
Scliools equipped on a like scale; and in nearly all countries 
of the European continent, schools of a similar kind ure main- 
tained for the training of officers for the Government forest 
service. A considerable portion of the Windsor Crown Forest is 
managed, for purposes of practical instruction, by the proteasor 
of forestry ab the Indian Engineering Coilege, Coopers Hill ; 
while the Forest of Dean will, it is understood, shortly be 
hronght under systematic management, and will thus also 
become available for instructional uses, But the students of the 
Forest Branch at Coopers Hill College still receive the princi- 
pal part of their practical traming in State Forests of France 
and Germany, which have been subjected to rational treatment 
for a long period of years, 

Forests used as the main practical training-ground for 
students are always placed under the control of the Director 
of the school. Speaking of the area that should be provided 
for instruotional purposes in this country, M. Boppe says:— 

“This accessory forest must necessarily be incomplete at 
“first, but would be perfected in time; but the essential point is 
‘that it should be laced under the absolute control of the 
‘ officers of the school. This can only be done by choosing a 
‘State forest. It it shonld be considered desirable, also, in 
‘order to render the teaching more complete, the State ought 
‘to purchase or leuse in Scotland, a forest suitable for the 
‘ purpose.” The chicf reason for this is that if the estate were 
managed merely as an ordinary forest, it might not, and almost 
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certainly would not, serve in the best possible way as a field 
for practical instruction. To meet the latter requirement, work 
must be carried on so a8 not only to furnish an object-lesson 
in eronomie forestry, hut also to illustrate in the fullest manner 
the coursa of lectures given to the students; and on this 
account the work carried on in a school forest will always ba 
ef a more varied nature than that in an ordinary forest, and 
its details must be arranged, as far as possible, so that the 
course of theoretical ihstruction may run hand in hand with it. 
These conditions would not be fulfilled unless the Director of 
the School had control of the forest. 


Tau Forest Soncon ix Epweuace. 


If we had a sufficiently large area of State Forests in 
Scotland, with a proportionately strong staff of Goverument 
wood-managers, a State Forest School, such as the above, 
would be a necessity ; but existing circumstances hardly appear 
to warrant the immediate foundation of an independent school, 
at which, in addition to forestry proper, the necessary auxiliary 
subjects, such as botany, chemisiry, geology and mineralogy, 
entomology, engineering, etc., must be taught by a special staff 
of instructors. Oandidates for the Indian State Furest Servive 
will continue to be trained at Coopers Hill; and althongh an 
independent forest school in Scotland would no doubt receive sup- 
port from young men decking Coloni:] appointments, the number 
of these and of students who might be expeated, at the present 
time, to enter it witha view to employment in this country, 
would not be sufficient to provide funds for its maintenance. 
The only plan now feasible seems to be to teach forestry in some 
university or college, where instruction in subjects necessary 
to the complete understanding of the course is already obtain- 
able: and this is what is now being done in Edinburgh, It is 
true that such an arrangement has many important drawbacks, 
First of all, it is not to be expected that, under it, the Model 
Forest, ia which the practical part the course is given, will be 
situated in the immediate vicinity of the class rooms where the 
students assemble to hear lectures. And again, in a university or 
college, the auxiliary subjects are necessarily taught without that 
special reference to forbptry which is so desirable, and which can 
only be secured at a special echool, In such an institution students 
would be taught forest botany and forest entomology ; geology 
and mineralogy would be treated with special reference to the 
formation of forest soil; chemistry in relation to the nutri- 
tion and growth of plants; and the engineering course would 
deal with simple surveying, timber measurement, the construction 
of forest roads, bridges and buildings, with saw mills, forest 
tramways, timber slides and other labour-saving meaus of 
moving timber, rather than with engineering in its gonoral aspect. 
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We are not yol ina position to attain these advantages. 

In Edinburgh, at the present time, three courses of lectures 
on Forestry are given, viz :— 

Rte b reat delivered daily, during the winter session, at the 

sity, usdally to a small uamber of students who are 
following other courses, and who, for the most part wish to qualify 
themselves as factors to estate managers. The class has been 
attended by a few sons of landed proprietors, a few men who 
contemplated seeking a career in the colonies (though it is not 
known thatany of theso haye left the United Kingdom), and 
by others whose aim was to become farmers and who clected 
forastry us one of the alternative subjects proscribed for the 
degree of Science in Agriculture, In addition to class-room 
lectures, these students are given such practical instruction as 
is found possible in neighbouring woods, saw-mills, nurseries, 
timber-yards, creosoting works, etc., the owners of which have 
courteously made them welcome. The course of iectures ca 
Forestry at the University was opened by Professor William 
Somerville in the autumn of 1889; and since then the number 
of enrolled students has been 107, 

Seoond.—Weekly evening lectures delivered by the Univer- 
sity Lecturer at the Royal Botanic Garden, to a class which 
during the past winter numbered thirty-one students, of whom 
sixteen were foresters and the remainder were gardeners, The 
curriculum embraces chemistry, physics, meteorology, geology, 
surveying, mensuration, entomology, botany, forestry and horti- 
culture ; it extends over three years, during which time, about 
40 lectures in forestry are given, 

Third.—A course of lectures in forestry was commenced this 
year at the Heriot-Watt Vollege—whore during the winter session 
the University Lecturer addressed a class of thirty students, on 
one evening a week. The members of this class were for the 
most part clerks and law apprentices, who were qualifying for 
factorships with foresters, gardeners, nurserymen, and seedsmen ; 
and among their other subjects of study atthe College may be 
mentioned botany, entomology, mensnration and book-keeping, 
agriculture, agricultural chemistry, building, land surveying, 
and geology, They were employed in the city and neighbour- 
hood, and could not attend day-classes, nor follow courses of 
study elsewhere. 

Such is the work now being carried on in Edinburgh, where, 
during the current year, sixty-four students attended courses 
in forestry given by the University Lecturer, and w re, for the 
most part, alsa studying auxiliary subjects at the institutions whore 
the lectures in forestry were given. The course at the Univer- 
sity is fuller than the other two; but its value would be very 
greatly enhanved if Model Forest for practical instruction were 
available. Few of the students of this class have sought to follow 
the career of wood-managers ; but they have evidently considered 
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that a knowledge of forestry would bo us ful 
other occupations connected with land, [¢ et 
Teasonably hoped that, as proprietars 00 A may, however, be 
tage of bringing their woods vale a peat realise the sdvan- 
ment, the prospectd of wood-managera ill ines aes 
Youug men who may desire to follow thi dagenian 
University class as‘ tho 1, 3 career will attend the 
action available in Scand oc the ea ee 
Ishment of an independent school of Forest ie Geet 
follow sooner or tater, as future Wevalopiiie ry will, no donb, 
and ei tn eh aie ae Pe 
asked for will have been for some years under preparnlion 
as on practical training ground. ‘There’ can be na Joubt thee 
in existing circumstances the present classes meet a want. 
To men who have already been employed in woods, or who 
intend to become factors or foresters, an insight into the prin- 
ciples of economic forestry cannot fail to prove an ndvantage 5 
and exporionea has shown that the foresters now in charge of 
Scottish woods take a most keen ani intelligent interest in the 
sabjects dealt with in the class-rooms, are quick to grasp new 
ideas, and eager to try changes in their accustomed methods, 
it can hardly be doubted that the lectures given in Edin- 
burgh daring the past nine years have, amongst other influ- 
ences—such as tho Arboricultural Society’s tour in Germany— 
had an effect on the opinions held) by many persons in this 
country who are interested in forest management, and have 
had a’ share in removing the prejudice with which, until rhe 
last few years, innovations were generally regarded. 


to them in 


Lovation or Tak Mopeu Forssts. 


At the present time, Edinburgh is the only place in Scot- 
land wherg lectures on forestry are given ; and there does not 
appear to be any immediate necessity for the establishment of 
lectureships at other centres. It is good policy to con-entrate 
our efforts in ore place, and to leave nothing undone to improve 
the facilities for teaching there, rather than to dissipate our 
strength in attempts to sustain the machinery of instruction tu 
several places, Dr. Schlich entirely supports this view, for he 
says in bia article on Forestry Mducation: “In my opinion, 
‘youn would do better if pou, at the start, were to concentrate 
‘operations, so as to make one definite scheme a reality, and 
‘that scheme should be to perfect the education of your fatnre 
‘ wood-managers, or’under whatever title they appear upon the 
‘scene, In other words, 1 shonid advocate one centro of instrue- 
tion, consisting of (1) theoretical instruction in connection with 
‘a university or agricultural college, where instruction in the 
‘auxiliary sciences ig already provided ; (2) woodlands where 
‘ practical} instruction can be imparted, because in forestry, theory 
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‘and practice nifust ‘0 bi i : 

‘ theoretical instruction md i at As rogards the first point, — 
© os A h—a beginning has been made in this ver 

city [Edinburgh] ... The ‘arrangement rn z 
‘development, and to be put 5B _needs only further 
doar i put on a proper footing, so as to bring th 

subject of forestry, as regards its importa: ith eshee 
‘ branches of learning,” Porsance, on a par with other 

Edinburgh is not so far distant from any part of 

as to debar men living in the most remote counties Riis 
ing courses there; and in view of the fact that students while 
attending the forestry classes, aro either following other courses 
of study or ure employed in the city, it is essential that the 
Model Forest should be situated within such a distance that they 
may be able to reach it and return on the same day, as they now 
do when visiting woods in the Lociians, Fife, and other jdaces, 
It will not suffice to acquire bare land only, with a view to plant- 
ing it, as this would involve waiting for a long series of years 
before anything but planting, sowing and the management of 
young crops could be practically dealt with, What we want is 
to obtain control of growing woods, or ot any rate of areas 
which carry « iarge proportion of growing woods, of all ages, 
and of as inany species as possible; and we should ultimately 
be able to deat with various kinds of soil, and various slopes, alti- 
tudes, and exposures in at least two different parts of the country. 


Worstne Poan. 


Ono of the firat things to be done on acquiring an area to be 
converted in¢ia Model Forest, would be to prepare for it a Work- 
ing Plan, which would] ay down once for ail the general lines of 
management to be followed, and would prescribe in some detail 
the work to be done during the first few years. Sneha plan 
would be preceded by a survey of the growing stock on the 
ground, such as would enable the annual yieid to be determined, 
and a programme of fellings woald then be drawn up, Such 
a plan wnust form the basis of all systematic forest work. With- 
out it, continuity of aim cannot be secured, or even hoped 
for, throughout the life of a generation of trees, which may 
execed the working lives of soveral successive generations of 
foresters; ne.ther can there be any security that the forest 
capital will not be drawn upon by tellings in excess of the 
annual production of wood. 


Tue Maxacur. 


To age out the scheme in such a manner that the Model For- 
esis may answer all the purposes above indicated, the services of a 
Manger of the highest professional attainments must be secured. 
On him will depend the success of an undertaking which it is 
confidently believed will have far-renching effects oa the manage- 
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ment of woodlands in this country, and lead to an important 
increase of the area, He must be thoroughly versed in the 
theory and practice of economic forestry, and it is important that 
he should not bea mere student but should have had consider- 
able experience in practical work. He must be familiar with 
the French and Garman languages, so that he may keep 
himself abreast of the moat recent developments of continental 
forestry. Ho must undertake the researches to be carried out 
in the Model Forests, and be familiar with the results ob- 
tained by other workers. It will be bis duty to prepare working 
plans, wud to inaugurate a system of records which will bring out 
clearly the results of his system of management, and enable the 
fzllest possible use taba made of them by the proprietors and 
foresters of the country. Such relations must be established 
between him and tho lectuter, or head of the forest school, at 
Edinburgh, as may ensure the forests being made to answer in- 
structional requirements in the fullest manner, 


Boarp or Vistrors 


A board of visitors should be appointed, who would report 
direct to the Board of Agriculture any suggestions that they 
might, from time to time, desire to make regarding matters 
affecting the management and use of the Model Forests. 


I 
EstiMatEs AND Provision or Funps 


In regard to the funds necessary for the acquisition of the 
land and trees required for conversion into a Model Foreat, it has 
been estimated that the cost of 1500 te 2000 acres of suitable 
Jand within reach of Edinburgh. and including some 500 acres of 
growing woods, averaging forty years in age, would not exceed 
£40,000 ; that the nett annual income from such an estate would 
not at first be less than £1000, and might be as high as £1500 ; 
and that this. witha temporary annual grant of £500 trom Govern- 
mont, should be sufficient to meet all the charges of maintenance. 
It is not suggested that the State should grant the capital needed 
to acquire the land and trees. If the Government would effect the 
purchase, the property world, af course, be vested in the State, 
which would, in the course of fow years, receive a porpotual 
revenue therefrom, representing atleast a fair return on the 
investment, In the interests of the Edinburgh Forest School, it 
is imperative that this land shouli be obtained with the least 
possible aeley . 

In conclusion, it is ndeessary to consider the source from 
which the required capital ean be provided. Why, it might be 
asked, should the land be acquired at ali? Could not a proprietor 
be found who would bo glad to profit by having his woods 
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brought under systematic treatment, and would thus permit. them 
to be used for all our purposes? The answer to this sngyestion 
is, that however ready a private proprietor might be to place his 
woods at our lapel we could not rely on any privately-owned 
estate, as we could pever be sure that any system of manage- 
ment which we might introduce would ba contingousle followed, 
nor could we even feel confidence that the forest itself would not 
be withdrawn from bur use at any moment The ownership of 
private estates changes by succession or sale, and successive owners 
may desire to alter the ohject of management ; while, in any case, 
they do not all take the same interest in their woods, nor posses 
the same degree of knowledge as to how they should be treated ; 
and ciroumstances may even ennstrain a propriatar to follow a 
course which he knows is not that best caleulated to improve 
his property. “ Bat,” it might be urged, “even so, the woods 
‘of Scotlind are the property of private owners, wha would 
‘benefit by any improvement the Model Forests might lead 
‘to. Let them provide the needful funds.” But propriotors 
are not. by any means the only elass who would benefit by the 
introduction of system into our management ; for if it could 
be proved that profits are assured, and if this led to an extension 
of tho wouded area, our supplies of timber wonld ho better 
secured than they now «re, and employment would be given 
in country districts toa large number of people who would be 
very glad to obtain it. 

The case has been cited of lund-owners in Bohomia and Mora- 
via, who have formed associations for providing professional ~ 
education for young men who desire to enter their service as fores- 
ters. But they had a notable advantage over proprietors here, in 
that they had an object-lesson before them in the shape of forests 
munaged on the best principles by a department of the State. Land- 
owners can hardly be expected to respond readily toa suggestion 
that they should pat their hands into their pockets, until they can 
feel confidence that improved management will result in a degree of 
financial success hitherto unattained. he practical demonstra- 
tion of this result is one of the principal objects we have in view 
when urging the formation of Model Forests ; when once land- 
owners have become satisfied on this point, they will doubtless 
be willing to endow an independent national forest school. 

Lt seems, therefore, reasonable to ask the Government to take 
the first step towards « much-needed reform in our wood-man- 
agement, by providing a State Model Forest in connection with the 
existing School of Forestry at Edinburgh, The difficulties which 
oppose themselves to private action in this direction are so strong, 
and the importance of the interests involved are so great, that, it 
may confidently he said that of all enterprises to which the Stace 
might offer aid or encouragement, Forestry is that which has the 
strongest claims on the consideration of the Government. 
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The Cultivation of Gutta-Percha. 


Thoro are various classes of Colonial ¢ i 
an immediate return, like the sugar-cane tee industri 
Others require a few years of work and investment before Gine 
any return ; for instance the less herbaceous and more wooly : 
auch as coffee, tea, and cocoa. ‘The most woody crops, like Gin 
chona, rubber and gutta percha only begin to yield after some 
considerable period. Those who take up large domains in our 
new colonies will doubtless devote their first care to those crops 
which promise an immediate return, but they should certainly not 
at the same timd neglect the Intter class, and more especially 
rubber and gutth percha, Of late years, much has been heard of 
the various rnbtier trees. The conquest of Madagascar has brought 
the matter moré within the region of practical questions. Thore 
are, indeed, in that island, several indigenous species of trees which 
furnish rubber of excellent quality, and there is room to hope that, 
with due care in exploiting the existing trees, and in making new 
plantations, the island may come to be a considerable and perma- 
nent source of rubber. 

There is also gutta-percha, oxiracted froma different set of 
trees. Rubber comes from the Euphorbias (Hevea, Siphonia, 
Manihot, &c.), she Urtieacese (Ficus, Castilloa, &e.), from the Apo- 
cynen (Landolphia, Vahea, Kickata, Hancornia, &.), and trom 
the Asclepiads (Caloropis).* Gutta-percha comes solely from 
the Sapotacess. Baillon, in his “ Medical Botany” and “ History 
of Plants,” gives a large number of species yielding gutta of more 
or less superiot quality. The principal belong to the genera 
Palanquium, Isonandra, Payena, Sideroxyton, Bassta, Imbriaria, 
Chrysophyllum, Mimusops, Sapota, Lucuma, &. 

Among all these, four only are received in commercial circles, 
viz.. the genorn Palanguinm, Isonandra, Payena, Mimusops, and 
Sideroxyion. Tie best gutta is that of Palanquium Gutta, H. Bn. 
(Isonandra Gutta, Hook.—Dichopats Gutta, Benth.) growing in 
the Malayan Peninsula,t where there were once extensive foresta 
of this tree, but they are fast disappearing before the wasteful 
practice by which the sap is collected. The Malaya attack trees of 
about 36 inches diameter and 30 years old. These are felled clean 
for the sake of 250-—-300 grammes of gutta, The coppice 
shoots resulting may be cut at 15 years old. 

In order to produce their annual 3 million kilogrammes of 

atta, the Malays have to cut down more than 10 million trees, 
Bho price of gutta has doubled ia the last ten years as the result. 


Some give 


* Translator's Note—The juice of Calotropis appears to me to bear a much 
greater resemblance to gutts than to rubber. It becomes hard and brittle with 


age” 
. + Translator’s Note.—The author uses ‘ Malaise” and ‘* Malsisienne” for 
Malay. Is it for tho natives ‘‘ Penineule Malaisienne,” sud for the Europeans 
Peningule Malaise”? Probably, nay, certainly, tropical life ia mostly afataia:- 
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As early as 1892, M. Jungfleisch Proposed to extract the 
gutta from the dry leaves by means of an Appropriate solvent, 
The author advises toluene, th. Rigole prefers carbon disulphide, 
and more recently M. Obach has proposed petroleum. By 
this method the frees are preserved and yiold a great deal 
more. 

The leaves may be first gathered from about the age of 10 
years: from 10 to 40 years (maturity), the tree gives about 190 
rilogrammes of leaves, yielding $~10 per eonl, of gutta, say 19 
kilogrammes, or 60 times as much as would be obtained by felling 
a tree 30 years old. This new and successful process should now 
be tried on other apecies of gutta-producing trees, 

M. Pierre recommends the propagation of Palanguium 
Malaccense which yields the terbow-mera gutta of the Malayan 
peninsula ; P. oblongifolium (Iaonandra Gutta, Hook, var 
oblongifolia, de Vries) introduced in the botanic garden at Buit- 
enzorg, Java; several ifimusops, of which one, the M. Balata, 
yields the dalata or gutta of British and Datch Guyana; Croiata 
Beccanaria which in Borneo gives the terbow-soutna gate. a 
would indeed be easy to apply Jungfleisch’s process to any of the 

’ taining gutta, . . 
Pao rout ln produce trees ef We Rind Heonion 
has some splendid Mimusops, e.g. ¥. salophy loides, 7 in pn : 
M, Imbricaria W., called respectively. f eee ee He ealee 

i : atti, or natti 4 grandi : es 
Te leaeor er them : “formerly vary common from ae 
‘level up to 1,200 metres, these trees, being continually gat an 
“never planted, are becoming scares.” Sach Plnntations could a ce 
most certainly be made, for is Bojer Spent taee se 
Mimusops. M. Elengi, hevandra, an ii, fr Hooda, Hiewins heing 
actually ander cultivation in the public Borden a elbewhere in 
that climate. Every colony might find a different speci 4 
i chin China the genns Palangaium seem 
Sainte. one colonies in the Indian Qeean will doubtless 
suit, Mimusdps; the Vitellaria paradoza (Butyroapermum Par i 
Kotsch) grows spontaneously in Africa and gives a Ney Ben 
gutta Dafed Seriba. Yn America the Mimusops Bal dg exten 3 
from northern Brazil to the Antilles, and in Brazil itse one 
sops elata furnishes a gutta ‘polled ha ee bt i iprssible 
ii ay result in the discovery « 
penal ie easy ta faresee a farther extension in the demand 
for atta, since if is the best possible insane St? in fe 
electrical work, Not only in submarine and land = ee ut 
in surgery, in domestic SEonORNT; in Luble Works, and Tenet large 
fa nd industries, gutta i i 
Bovland nico teueen 1845 and 1896, has consumed 48,000 tong 
till the demand increases. 7 
af oe ue of these treea is excellent, being strong ane heavy 
and well marked, they are in great demand not only for building 
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but for joinery, eu, and it is sure that in the near future, gutta 
trees will acquire a greatly increased importance. 


F. JADIN, 
In the Révue des Cultures Coloniales 
and Révyue agricole de |’ ile Maurice.) 
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q 
TIL-OFFICIAL PAPERS & INTELLIGHNCH, 


Ee 0 


On the Manufacture of Tannin Extracts in Burma, 


At4 o’clock in the afternoon, a trench is half filled with fuel 
consisting of dry'split bamboos and the splints obtained from the 
barking-shed. he chatties are then placed in position along the 
trench and half filled with fresh water ;* then chips are forced 
with » rammer into each chatty to its utmost containing capacity. 
At aun-down, the fuel in the trench is lighted and allowed to 
born thronghont the night. Early next morning, the cauldron 
and evaporator are placed in position and fire lighted in the oven. 
This being done, the cutch decoction from the cbatties along the 
trench is poured into the evaporator and other chatties which 
are placed near it, The chatties (along the trench) are then re- 
filled with fresh water, fuel in the trench renewed, lighted and 
allowed to burn till the re-filling of fresh chips commences, 7. ¢., 
4 o'clock in the afternoon. 

The decoction is poured from time to time into the evaporator 
according to its containing capacity ; while the liquid from the 
evaporator, after it gots to about the consistency of treacle, is 
ladled into the cauldron from time to time. This feeding goes 
on till about 1 o'clock in the afternoon, when we find all the 
liquid in the ciwuldron, that is to say, since morning sufficient 
snperfluous water has evaporated to allow of the whole filling into 
the cauldron. About two hours’ boiling in the cauldron now is 
sufficient to drive off the remaining water in the form of steam, 
consequently at 3 o'clock in the afternoon, the canidron is taken 
off the oven and the extract in it stirred with a wooden pestle, 
which helps to cool it, until it is perfectly cool and about to set, 
when it is forced in lumps into the mould. 


Modus operandi, Tot day. 


Modus operandi, second and subsequent days, 
The emptying process. 


At 4 o’clock in the afternoon, dry split bamboos are brought 
and placed along the trench on one side; the outer or the side 


* Only on the first day is fresh water utilized in the afternoon, 
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remote from the cauldron, This being done, the emptying of 
the chatties begins. This operation is done best by wo men 
one at either end, as ‘a’ and ‘b’, wide sketch, , 


b 
25 o 26 O-0 
24 1) o' 97 O-E 
23 
22 


“A” takes chatty No. 1 and empties it into No. 26, leaving 

the two chatties thus :— 
ace 

The ol: are balanced and wov’t fall, the chips won’t drop 
out of chatty No. 1, becanse they have been tightly rammed. ‘A’ 
then takes Nb. 2 and empties similarly into No, 29, he then places 
two or three pieces of bamboo in the trench and returns to No. 1, 
emptying the chips from it into the trench to cover the space of 
two chatties, and then placing it in its original position in the 
trench, (Thus tho chips from one chatty do as fuel for two for 
12 hours, while the dry bamboos placed at the bottom help to ignite 
the moist chips.) ‘ A’ next takes No. 3, and empties the liquid into 
No. 1, leaving it us before on No. 1 to allow all the liquid to drip 
out (the sane as he did in the first instance with Nos. 1 and 28); 
he then empties the chips of No. 2, along the space originally 
occapied by the split bamboos ontside the trench, fo cover the same 
length of space as chatties 1 and 2. This being done, he places the 
chatty in its place on the trench, He then takes No. 4, emptying 
the liquid into, and leaving it resting on, No. 2; places dry split 
bamboos in the trench and empties the chips from No, 3 on 
them, next placing it (No, 3) into position on the trench. Then 
*A’ pours the liquid from No. 5 into No. 8, and and from No. 6 
into No. 4, snd co on, till he meets “ B,” who is emptying similarly 
from the op posite side, 

Re-filling process. 


Thus we bave scen how tho chatties aro ompticd and the fue) 
placed in position along the trench, There is nothing in the 
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chattios along the trench except 4 cutch decaction.—™ (The fresh 
wator that was poured into the chatties when the cauldron was 
placed in position’ in the morning, and allowed to boil steadily 
with the old chips during the day.) Next comes the filling of 
tha chatties in the trench with fresh chips from the chipping ebed. 
This operation is done best by three men, whom we will call a, d, 
and ¢—‘a’ supplies £5’ witha rammer about 4 feet long, and a 
bottomless chatty —proceeds to fill the chips fram one end of the 
trench into the chatties along the trench thus—he inverts his 


bottomless chatty till the mouth rests on, say on the mouth of 
No. 1 chatty. 


He then allows ‘a’ to pour the chips from the broken end 
at the top, while he rams them, standing, well into the hottom 
chatty with his rnmmer, ‘4’ does the same with No. 2, and so on 
till the end. 

€ follows in '’s wake, and with a small rammer, about 
10 inches or a foot long, further rams the chips into the 
chatties till they are perfectly compact and tight inside. And 
so the fresh chips are put into the chntties. After all the 
chatties are filled with fresh chips, anyone of the three men, 
oftenest ‘a’, brings water in a tin can and walks along one 
side of the franck observing the tops of the chatiios ; if water 
(eutch decoction) is visible through the interstices of the chips, 
it is all right; if not, the deficiency is made up with fresh 
water. 

| Lighting. 

At sun-down the chips in the trench are lighted with a 
torch or burning cane carried on a tin tray with a bamboo 
handle, and allowed to burn thronghout the night. Early 
next morning the cauldron and evaporator are placed in 
position, ote., otc. (same as for 1st day). 


Feeding. 


The cntck decoction is emptied from chatties along the trench 
into the evaporator and other chatties such as 26, 27, 28, and 
29 in sketch, leaving nothing but chips left over from 
the previous evening. Then fresh water is poured into the 
trench chatties until water is visible through the interstices 
of the chips. Next, the chips that were placed along the 


® Obviously fvesh water has to be poured into the chatties on the firs 
day. 
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trench onthe ontside on the previous evening, * are pushed 
into the trench and lighted, continuing to burn throughout the 
day till 4 o'clock, when the filling of the chatties with fresh 
chips from the chipping shed is commenced. Tho cauldron is 
fod from the evaporator, from which the liquid is ladled out 
from time to time as it gets to about the consistency of treacle, 
with half a cocoanut at the end of a bamboo stick. 
Consumption of fuel. 
Tho consumption of a day's ‘eutch’ fuel weighs 180 lbs, 
If other fuel be used, ‘of less heating power, the daily con- 

sumption would average about 300 lbs. 

Nores.—Extracte of cutch and Pyiakado were prepared from the wood, 
that is, everything bellow the cambium layer wae utilized. 

Extracts of Tankkiyan. In and Thau were prepared from the bark only of 
each cutch, Pyinkado, ‘Taukkyan and In two tons of chips were experimented 
upon and the outtarn iven below, 


Thus 2 tons or #,480 Lbs. of chips would yield (4480 x F) extract. 
Noto, #= tector which, when multiplied by the quantity of chips, will give 


the ontturn of extract. 
Cutch (Acacia Catechu). 
Daily consumption of chips= 396 lbs, 
Experimenta extended over 11°38 days. 
Daily average outturn of extract from 24 chatties and 
1 evaporator 


FF or 5214 Ibs, 


Total outiurn = 589-22 Ibs. 


Value of P= {292 Sor -131522 


Pyinkado (Nylia dolabriformés). 
Total outturn = 274-89 Ibs, 
Dnily consumption of chips=364 ibs, 
Experiments extended over 12'3 days. 
Daily average onttnrn of extract from 28 chatties and 


1 evaporator 


214° 89 
‘ya ~ | 22°34 Ibs, 


Value of P= {249° } or -o81859 


Taukkyan (Terminalia tomentosa). 
Total outturn = 399-66 Ibs. 
Daily consumption of chips=336 Ibs. 
Bxperiments extended over 13:3 days. : 
Daily average outturn of extract from 25 chatties -and 


1 evaporator 


= {IBS for 20-04 Iba. 


Value of Pm {086 | or 089245 


* Morning —'Tho chutties are filled with fresh chips once in the 24 hours, i. «., 
at 4oclock inthe afternoon, ‘They are alto in the samo time filled only ones 
with fresh water. i¢,, in the morning. 


$98 avsuai, rorder' REPORT, TRavancoie state, 1896-97, 
peered In (Dipterocarpus tuberculatus.) 
Total outturn =898-01 Ibs. 

Daily consumption of chips= 196 lbs. 

Experiments extended over=22°8 days. 

Daily average outtarn of extract from 25 chatties and 


1 evaporator 
={ ase Jor 17°45 lbs. 
Value of F= {980 Jor -08seiis 
Thin (Lerminalia Oliveri.) 

Total outturn = 49-8 lbs, 

Daily consumpiion of chips = 336 Ibs, 

Experiments extended only over one day. 

8S. E. F. JENKINS, 


B0th May, 1898. Forest Ranger. 


VI-BSETRAOTS, NOTHS AND QUNRIES. 


The eae of Indian soils, 


The Agricultural Ledger for 1898 contains in No. Ia note 
by Dr. Leather, Agricultural Chemist to the Government of India, 
on the composition of Indian soils, The soils dealt with are 
divided into four main types, i. ¢., the Indo-Gangetic and other 
alluvium, ihe black cotton soil or Regur, the red soils lying on 
the metamorphic rocks of Madras, and the laterite soils, These 
four types are said to oceupy by far the greater part of the Indian 
cultivated area, and to possess more characteristic differences in 
appearance than any other minor classes of soil, Each of these 
types is described by means of samples, and a statement is 
uliaghed showing tue composition of different samples of excl 
type collected from different districis. The latter part of the 
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note deals separately with Coffee and Tea Garden soil d al: 
gives tho results of th analysis of samples of the Poona’ Nagpus, 
Cawnpore and Dumrdon Farms’ soils, eee 

Tha conelnsions drawn from the examination of the different 
classes of soils are brinfly as follows. The proportion of Silicates 
is generally low or variable, except in the soils of the alluvial 
plains, where the amount is much the same as in English loams or 
clays, Judged from a European standard also, the proportion of 
Tron, Alumininm, Manganese, Lime, Magnesia and Potash appears 
to be generally sufficient or hich, As regards Phosphoric acid, it 
is stated that the amount is frequently small, wherein the writer's 
regults differ from those obtained by Dr, Voelcker, 

Sulphates ara contained in very amall amounts, and the amount 
of organic matter is ulso generally small, though to this there 
are of course exceptions, The percentage of Nitrogen is usually 
low, and Dr. Voelcker’s opinion that Indian soils are generally 
very deficient in Nitrogen, is amply supported by the results 
of Dr, Leather’s analysis. _ Professor Wallace's opinion was that 
the fertility of the soil is not being exhausted by the native 

ractices that have been going on for thousands of years in 
ndia, but then he makes a distinction between temporary 
and natural fertility, a distinction which Dr. Leather points out 
is not areal one, but merely a question of terms. The latter, 
however, thinks that the export of food grain from India has been 
considered to be a far more serious drain than it really is, und 
that it is more important to consider how the fertility of the land 
can be increased, than to cousider whether the land is becoming 
exhausted, and that ié would be more correct to say the fertility 
of the land in India is not only low compared with that of other 
countries, but that if it is not decreasing, it is certainly not in- 
creasing. Hoe further states, also, that it mast be admitted 
that with a better supply of manure the fertility would be 
immediately increased, and more grain produced per acre. 


A big Deudar log. 


During the work of preparation of sleepers in the Dumrali 
Block of the Deota Range, Taunsar Division, an old deodar lo; 

was discovered buried in the ground. It was dug ont an 

proved to be perfectly sound. When cut up, it gave 460 metre- 
gnage sleepers and some ‘kurries” The base section, where 
a sinmp piece bad been left, showed 534 annual rings,—all 
heart-wood—the sapwood would probably have given about 
another 16, so that its age may bo set down as 50 years up to 
the time of its full. But since then « long period had elapsed, 
for a 6 ft. birch tree was growing on top of its roots, itself probably 
nearly 100 years old. There cannot, therefore, be much less than 
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650 years since the treo was a seedling. The length was about 90 
feet—14 sleeper lengths were cut off it—and the mean diameter at 
the base was 7 feet. The bottom length gave 45 sleepers. 

In the adjoining forest of Moriru, containing very large 
timber,but still showing marks of previous cultivation, waa the 
base ehell of a huge deodar, 84 feet in girth, and near vy waa 
another. 7 feet in diameter, growing on top of a rough masonry 
wall, which had probably belonged to a house or temple. Ona 
rough estimate, nearly 700 years must have passed since the 
house became a ruin. 
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Method in Fire Conservancy. 


My apology for writing on such a hackneyed subject as 
Fire Conservancy is, that since there are varions systems in dif- 
ferent parts of India, a comparison may be advantageous, and 
also, because { wish to elicit from other foresters ideas on the 
subject that are new and will be of use to myself, I think one 
is a little too apf to trust to luck in Fire Conservancy, and as soon 
as the monsoon has removed our anxieties, to forget the lessons 
of the past mohths, and put the painful subject aside. So that, 
perhaps, thera is room for more method in carrying throngh 
this, the most important of all an Indian Forost Officer’s duties, 
As long, moreover, us we are carefal to mention that we ure only 
theorizing (and not stating things proved by experience), T 
believe much good may arise from airing naw ideas, For while 
there may be much that is wild in many of them, they may, never- 
theless, suggest useful innovations, or, after modification and 
paring down to fit them to hard fact, may result in something 
practical. Thus, Mr. Fernandez snggested that we might adopt 
the plan of a telephone, as used in the south of France, and, 
though it probably sounded extravagant to many, circumstances 
are imaginabls. in which it might conceivably pay, and the tele- 
phone be utilized, not merely for Fire Conservancy purposes, 
but to replacr (under snitablé safeguards) much of the lengthy 
writing and carrying of “d&k” by rapid verbal commanication 
with Range Officers. 5 J 

Fire-protection, as 1 have seen it carried ont, has consisted, 
generally in the clearing (at great cost and some risk) of fira- 
lines, the appointment of fire-watchors, and—when « fire occurs 
—in the calling ont to extinguish it of such persons as the Forest 

i a claim upon. 

Bet he hae "f Greclines not anfrequently romlia in the 
burning of the forest itself, and the area put out of cultivation by 
making fire-lines is considerable, Of the former, most people 
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will be able to recollect examples. Asan example of tho latter, 
I calculate that in the last Division I held, there were some- 
thing under 3 square miles of fire-line to something under 
300 square miles of forest protected, and the system of lines 
was not ag yet complete One per cent. may not seem high, 
but three squara miles of forest is not inconsiderable, Thus, 
if fire-lines could be reduced it wonld, in some sanses, be 
economical, 7 ; 

At the same time it is a mistake to be parsimonious in 
spending money on stich an utterly important measure as Fire 
Conservancy, and I world unhesitatingly spend far more than 
at present, did it result in increased efficiency. Only it seems 
to ma that: money misht sometimes be better applied to this end 
of efficiency in other ways, while we could, withont impairing 
efficiency, save in eome directions in which wa now spend, We 
will consider this below. 

Then I think the present method of employing fire-watchers 
may probably bo modified with advantage, and the services of 
many of them be beiter utilized in another way. Tho fire- 
watcher, all unwatched in the forest, is sometimes a risk himself, 
This point, too, we will consider below. 

As to the calling out of right-holders, and the others similarly 

Jaced in’ this connection, what labour it genorally is! How 
ong they take in coming, while the fire is increasing by 
arithmetical progression. and how they melt away at the first pos- 
sible moment! Their work is often quite unskilled, and they 
put no heart into it at all. Finally, in distant parts, it some- 
times happens that no such help even is available, The cases 
of willing help are few and far hetween, These persons must, 
jndeed, be called out, but to rely on them for practically all 
the work in putting ont fires is, in my opinion, quite an insuf- 
ficient precaution to take. The forest establishment and _fire- 
watchers are spread over large areas. and only the few within 
reasonable distance can come. In fires extinguished hy means 
of right-bolders, corr much larger areas are burnt than would 
ba the case with more efficient men—and inasmuch as there 
is in this way a great loss of prospective revenue to the State, 
it is the reverse of trae economy to trust to these persons 
alone. Had we a more completa system, I believe we might 
annually save a great deal that is at present burnt. 

Everything (inelnding experience) points to the high 
advisability of maintaining reqular, trained, expert gangs of 
firemen, men. whose special business it is to extinguish fires. The 
direct expense is, no doubt, considerable, but the indirect economy 
is very great, Even the direct increase in expenditure doos 
not amount to much more than the difference between the 
employment of daily labour and of contract, as we sha’l see 
farther on, There is a grent deal in habit, and one will some- 
times see an officer extravagant about, say, plantation, which 


he 
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is a time-honored forest operation, while yet he will think 
twice abont spending money on some useful measure of Fire 
Pensetesney: But are not Rs. 5,000 (or even Rs. 10,000) 
better spent on fire-protecting 200 sq. miles of forest than 
Rs, 51.0 on 20 acres of plantation ? 

Moreover, it seems to me probable that in the futare Fire 
Conservancy will be more difficult than at present. Fires due 
to mere ignoranes have already much decreased, and will con- 
tinue to da so, but the population will more and more press 
up to the reserve boundaries, and the fear of that vagne power, 
the Sirkar, which now in distant parts acts strongly through its 
very mystetionsness, will probably pass away, and the ease with 
which fires can be lit anaotaoted will be discovered sooner or 
later, Theh rapid and expert dealing with fires will be abso- 

_ lately necessary, 

I havd myself worked with fire-gangs for some years in 
more than one Division, and I believe it is a long-established 
practice in, the School Circle. My original reason for adopting 
it was that my forests were so placed that I ran the risk, unless 
I made arrangements in advance, of finding them on fire and 
no one available to put them out. Moreover, it was so strongly 
borne in upon mo how exocedingly important it is to tackle fires 
at an early stage, and how rapidly a fire, at the beginning quite 
manageable, may run into a dangerous conflagration, very 
difficult to extinguish, and burn an enormous area. But the 
same reson that led to the necessity for making arrangements 
in advanca, also made it no easy matter to raise the gangs, 
and to organize the system as satisfactorily as 1 should have liked. 
Labour was very hard to obtain, by reason of the unhealthiness 
of the plade. Nevertheless, | had progressed very fairly well, 
and had 1 remained in that country, I am convinced I should 
have been able to carry the thing through completely. I do 
not know if the plan has’ been carried on since I left. I note all 
this, as it is very important to remember that the universal 
‘“‘dastar” of India takes a considerable time to conquer, nntil 
in its turn, a new “dastur” has been established. Much 
steady pressure and perseverance are requisite’ to thoronghly 
inaugurate systems of this kind, and until this has been pati- 
ently done, the thing must not ba considered to have had a proper 
trial. 1t was the same, I am told, when Fire Conservancy 
was first started in the “Bhabar” Division of the Centeal 
Circle (NW. P.); fire-watchers were very difficult to get, 
whereas now the post is much run after. [ found much relief 
from haviig these gangs, and their presence resulted in greatly 
cartailing the area which would otherwise have been burnt. 

It will be well to quote a few examples of the great use 
that fire-gangs have been in places where they have been 
employed. 
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The most marked example I know is that of the 
Ranikhet Reserve in the Central Circle of the N.-W. P, This 
Reserve consists of Chir (Pinus longifolia), than which it is 
hard to find any class of forest more inflammable. The habit 
of the species is to grow, after a certain age, in a relatively 
open condition, thus encouraging the growth of grass, and 
enormous quantities of resinous needles drop steadily throngh- 
out the hot woather. Moreover, it grows on slopes, up which 
fire rushes, and ddwn which also it spreads rapidly through 
the rolling of flumirg cones and dead wood. Then, the Ranikhet 
Reserve is placed most awkwardly and dangerously, for it adjoins 
a Military Station, and soldiers, who smoke continuously, are 
constantly in it. ‘The soldiers are generally ignorant of the 
meaning of Fire Conservancy, very oftende not understand the 
warnings of the establishment, and, itis to be feared, pay little . 
heed to them when they do understand. Such a forest would, 
one would think, be burnt through and through constantly. 
Yet since the beginning of fire-protection in 1877, there has 
only, I believe, been one serious fire, That fire got completely 
out of hand, burnt the whole Reserve, all the neighbouring forests, 
and, I think, pretty well the whole station area, endangering 
the buildings themselves. The reason for this comparative im- 
munity is simply that the Chanbattia Forest garden overlooks 
the Reserve. At this gurden is the Ranger’s head-quarters, 
and soma thirty then work there practically always. The 
moment smoke is seen, the Ranger and this gang pounce down 
on the fire and prevent its spreading. Annually, some eight or 
ten fires start, but they are promptly extinguished. Such is 
the advantage of having a gang ready to the Ranger’s hand. 

Another example is the case of the Airadeo Forest, in the 
same Division. It consists of some 16,000 acres of Chir, and 
was some years ago much afflicted by bad incendiarism, One 
year half the forest was burnt in abont a week, the ineondia- 
vism only beginning abont a week before the Hains. ‘The next 
year a gang (of some twenty or twenty-five men, if I reco eat 
rightly,) was employed, osiensibly to make roads, Bat a ly 
of course to guard against fires. There were twenty-three fires 
lit that season, fourteen of thom being lighted in one night! 
Yet only some 2,300 acres wore burnt tne dae im- 

ity being entirbly due to the prosence o: 8 gang. 
eee ‘hres or four years age there was an extremely dry 
season, and the Iire Conservancy returns of the province 
(N.-W. P. and Oudh) presented a traly piliable spectacle, Tens 
of thousands of acres were, if I recollect rightly, not seldom 
burnt at a time, and it was the rule for the fires to be ret 
large. But the record of the Dehra Dun Division of se 
School Wircle, although it showed a considerable number o! 
fires, also showed that in all cases, save one (which, boweyers 
waa, I think, under 2,000 acros), the fires had been quickly ex- 
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tinguished. That one relatively large fire came over from the 
neighbouring Division, and was in distant and difficult country, 
1 believe J am right in saying that it is the custom to enter- 
tain fire gands in tho Betira Dun Division, and to these 
gangs the early mastery of the fires was in all probability 
We. i i 
Tt was remarked above that if we could reduce the nom- 
ber of fire-lines, we shonld economise both area and expendi- 
ture, and avoid risk. A regular trained gang will of course 
burn lines far more safely and expeditiously than a seratch 
gang collected temporarily for the purpose, and this is in 
itself a strong argument for entertaining a gang of expert men. 
But the wind may spring up suddenly during line-burning, 
any accident inay carry the fire from the line into the forest, 
and therefore, primd jacie, the less line-burning we have to 
undertake the better. Now I maintain that men (on the spot) 
are worth mote than lines. An examination of the fire-record 
maps will generally show that the greater part of the perimeter 
of burnt areas, if not the whole, lies in the forest itself. or 
along some little stream or path. The lines are usually fallen 
back upon only ag a last resource, Aad with an expert gang 
this would be still more tho case, As tho system, then, is 
more and mote thoroughly organized, I hope for the gradual 
reduction in the number (or at least the area) of fire-lines, 
which are now becoming very numerous and unwieldy, and 
a great fax on our time and money, Ags for the work of 
the gangs, I believe it will improve continually, until a 
splendid pitch of efficiency is reached. 

It may be that the form of fire-line we shall eventually 
be able to do with—at Jeast in large proportion—will be one 
moroly suited for counter-firing from. Such lines need not of 
course be so broad as lines intended to act automatically, a 
thing, moreover, that even very broad lines will often fail to 
accomplish. As long, however, us we cannot be sure of having 
men, and those skilful, on the spot, before the fire has attained 
large dimensions, this increase in the relative number of small 
to large lines might be anwise, Even if we could rely on 
the early arrival of impressed men, we could not rely on 
their skill, energy and care. Too much stress can hardly bo 
Inid on the great advantage of having men ready to ‘hand 
who are experienced in choosing the right place for, and the 
right method of, attacking a fire, who will in consequence 
be bold and enterprising, and who will exercise that great care 
both in working forward and patrolling back, that is so neces- 
sary to prevent the recrudesence of a fire, and for the want 
of which so many fires break out afresh. 

Special arrangements for the efficiency of the gangs 
should be made in yarions ways. In the first place, grumb- 
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ling or idle coolies should be eliminated carefully, and the 
mates (i.e. head-men} should be chosen with circumspection. 
Often it is best to let the mate bring bis own gang, only 
insisting on the removal of unsuitable men, and seeing that 
as far as possible, the same men ara brought each season. 

It may even be wise to pay- slightly higher wages to specially 
good men. We shall thus ‘obtain a gang that will work well 
together, form a sort of family party, and be much more 
contented than it would otherwise be. A great thing is to 
try and establish the notion that this particular service is 
the special property of this particular gang, and care should 
be taken not to lightly change the matea or unnecessarily 
move the gangs to tanges they do not know, for habit goes for 
so much with them. Each man should have a sickle (daranti), 
a few of them axes also, while one man of high caste should 
be water-givor for fires to the whole party. Each man should 
carry food with him when he goes to work, that an immedi- 
ate start may be made if fire breaks out. Each range, too, 
should have a proper supply of empty kerosine tins, or mashaks 
for extinguishing burning ‘stumps, And in this connection I 
may mention that when a Range Officer turns out villagers or 
others to go to a large fire, he will do far better work by 
stopping to see that every one hus food with him, that anit- 
uble men, properly provided with vessels, are appointed to sup- 
ply drinking water, and that siekles, axes, kerosine tins or 
mashaks, &., are token, than by rushing off any how to 
the fire, and allowing the men to come straggling along, 
unequipped, to the fite, before reaching which, moreover, they 
will, if left to Hioma¢lvee, have considerably dwindled in num- 
bere, A little **dandobast” will ga vary “much farther than 
a deal of hustling about. When food ‘has to he sent up to 
a fire, a good form to supply is “sattu,” a sort of ready- 
prepared cake. 

Now, although efficiency will mean economy in extinguishing 
fires, the fire-gang should not be allowed to simply sit still and 
wait for fires. It should be employed on works which can be 
done during the hot weuther in “the comparatively cool hours 
of the morning and evening. Some six or seven hours’ work 
ean in this way be acvomplished. The following are works 
of this kind, Climber-cutting in coupes and along lines and 
roads (to prevent the leaves of the climbers blowing on to 
them), girdling trees to be killed on new fire-lines, or under 
the prescriptions of Working Plans in worked out coupes, 
removing rubbish frd:: fire-lin or dead wood from near 
lines, roughly repaiting main roads still open to export, 
valuation surveys, watering in plantations, and many other 
works which do not involve great bodily labour or digging 
in hard ground, I might add tree-marking in coupes, but 
of course the selection of trees is bettor done while the leaves 
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are on, whieh is not the case in most of the N.-W. P. 
forests during the hot weather. Novertheless, so great are the 
areas to be now marked under the new Working Plans, that 
it is seldom possible to finish the marking during the cold 
season ; moreover, the state of the grass in the hot wenther 
allows this work to be more easily done during the hot than 
the cold wenther, 

n some parts it is very difficult to obtain lab ‘ 
the hot weathers and it is then necessary to pay ‘the during 
rupee a month more after the 15th March (or possibly the 
Ist April), Is is also necessary to withhold this rupee until 
the gang is dismissed, and only to pay, provided the man 
has stayed right through to the end. Absolute strictness on 
this point must bo adhered to, for otherwiso the men will 
leave on all sorts of exenses. Even the exense of illness should 
not be accepted, for although it seems hard, who can always 
correctly judge of what is really illness, and after all, we do 
not want sickly men to serve in the gangs, It should work 

nite automatically ; the man who has stayed right through is 

the recipient of the extra pay, the man who has not done so, 
is not. Only if an cqually efficient substitute has hean provided 
by the man, can this role be perhaps relaxed. All the rules 
and conditiors of the service should be set down clearly on 
paper and signed by each man, so that be may know what to 
expect, have no cause for complaint, and feel himself bound. 
In order to make the service more acceptable, the Range 
Officer shoul] be most careful to disburse the pust month's 
pay regularly on the morning of the 7th of the following 
month, thus holding in hand one week's pay in addition to the 
deferred pay referred to above, ‘This regularity goes a long way 
with coolies. But Range Officers are somotimes very bad 
about attending to this rule. 

1 do not know if it would be wise, or not, to go a step 
further and give small rewards for the specially successful 
fire-protection in specially diffieult places. As ua example, 
suppose in one range we have a gang of one mate and 12 men, 
who, by extra good service, have prevented the area burnt, 
from exceeding 100 acres. Perhaps we pay the mate Rs. 5, 
and exch man Rs, 2; total Rs. 41. In another range with 
less success (say not more than 800 acres burnt), but still 
good service, we award perhaps Rs. 2 to the mate and Re. 1 
to each man : total Ra. 14. There may be drawbacks to this plan, 
but if emnlation towards success is induced, it will be a groat 
thing. 

5 think the entertainment of 6 peste! gang will allaw us to 
reduce the number of the fire-watchers a little. These men 
should be posted at a few points, so seleoted as to have the whole 
fire-protected nrea observed, or they should be specially appointed 
to patrol open roads, or places where trespass is probable. It 
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seems to me they are at G 
to walk along aite infequented: tees selonly employed 
done uway with,” {t should generally ‘be. porsible tee ae 
the whole area observed from a. v: h hich ; pg on} to. hays. 

As explained aboys, the fane weal igh Bete, 
suited to the hot weather, but hore are other wate ved Searls 
in the cold weather, for which specially trained men ‘weald. be 
very useful, Such works are tree-felling, road-making, fire-lina 
poming and some others. In close pole forest, worked under 
mprovement Fellings, it is really impossible to allow the pur- 
chaser to fell himself, for he is careless, and no amount of fining 
will prevent great damage being done. I should be inclined. 
also, to do the fire-line work with a regular expert gang, for 
such men will, by reason of their training, work quickly and 
also safely, Thus, it may be worth while to sometimes employ 
special gangs during the cold weather also, and doing so would 
save us from many, often irretrievable, mistakes. But of course 
there is not as much ground for entertaining special daily 
labour gangs in the told weather as in the hot. 

In large fires, extraneous assistance will, no doubt, be re- 
aired, and it will be necessary to call out those upon whom 
the Act gives us a claim. Indeed, it is useful sometimes to do 
this, lest these persons should forget we had a right to their 
services, but too much of it is very harassing. We should be 
earefal, too, to insist on our call being obeyed, and punish 
recaleitrancy promptly; otherwise people will systematically 
refuse to come, {t i4, however, often very difficult to prave 
that the summons was actually delivered, and it is, therefore, 
very necessary to make methodical arrangements, 80 as to pre- 
vent escape by means of an exonse of this kind. Before going 
further, t would draw the attention of officera to a peculiarity 
of the Forest Act, The section under which we can call out 
assistance has no penalty clause, and although there is another 
section prescribing a penalty for a breach of Rules made under 
the Act for which no special punishment is given, this will not 
suffice, I believe, however, that a punishment can be inflicted 
under the Penal Code; but officers who are Magistrates under 
the Forest Act have no power, it seems to me, to punish. The 
calling ont is, L think, best done through the District officials 
(tehsildars, patwaris, &c.), and the Forest Officer will do well 
to ask the District Officer in advance, to impress upon his 
subordinates, possibly even at the beginning of each hot weather, 
the naressity for assisting in putting out fires. Ignorance of the 
Forest Act is very common in this matter. Another plan which 
may be useful, when the first is nat feasible, is to supply Range 
Officers with printed forms of demand for assistance, the sec- 
fion of the Act authorizing the demand being printed verbatim 
on the back of the form, Vacant spaces for the name of the 
begd-men summoned to call out their villagers, and for the names 
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of the two persons (for to send two is desirable) who may carry 
ne summons, should be left, and filled in at the time by the 
AD, fe Officer, who will of course then sign it, 
is very important, indeed, that th i 

realize the fact that there are not two Sek elas aa 
and that the District Officer is behind the Forest Officer. The 
former is, im fact “the man with the stick,” and this is an 
aspect of hiin well understood by the people. The District 
Officer is, in many cases, to some oxtent the official superior 
of the Forest Officer, and this is often of great use. But it is 
well for the latter, in his own interests, were there no other 
good reasons, not to be too departmental-minded. An imperial- 
minded attitude on the part of the Forest Officer will lead 
the District Ufficer to look at forest matters in a more sym- 
pathetic. way, und that is the only true position in which to 
judge tightly of anything. ‘The District Officer will then no 
longer merely admit theoretically the advantage of Fire Conser- 
vancy, but he will discover its extreme importance. Once he 
has progressed this far, an immense step has been made. Indeed, 
ia view of the coming increased difficulty of Fire Protection, 
it is all-important to secure the adherence of the District Officer, 
not to speak of its other great advantages Then we shall 
see him regularly doing things such as I have once known @ 
District. Officer do (aud that not in the presence, or with the 
knowledge of the Forest Ofticer), viz., call together the people 
where an incendiary fire bad occurred the previous season, . 
and give them a severe rowing for burning, as he said, “my 
forest.” 

These are forcible measures, which are unfortunately often 
necessary, but it is of course much better to lead the population, 
when ptactizable, to help in Fire Conservancy. Splendid work 
in this direction has been occasionally dane by some officers, 
and it is to be hoped their methods may spread. Whenever 
it is possible to employ local labour on forest works, it should 
be done, The populution ebould (and would, were it less 
ignorant) look upon the local forest as its ‘father and mother,” 
a fruitful source, ever ready at band, to supply them with the 
means of paying the land revenue demand. There are a few 
cases in wilich distant villages are administered by the Forest 
Officer, and I believe the plan acts well, The villager is there 
“the man” of the Forest Department, and 1 dare say he 
objects to forest measures, that is, really minds them, much 
less than he would under the ordinary circumstances, while 
probably the Forest Officer, too, learns to see better where the 
shoe really pinches, and unconsciously maintains a more sym- 
pathetic attitude. Much depends on the character of the Range 
Officer, 1 have known one, much beloved, and looked up to 
in the countryside. He could always obtain lubour and protect 
his forests well. On one occasion @ fire occurred accidentally 
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in this man’s Ra: . 

loft. the calli snare ticeed and fifty men immediately 
cane od pa oa ae TO an thon. being ele, 
ment. Tam glad to say it aia sesib ey accept any pay- 
them by granting fire wood to rob il their Aner, 8 te repay 
burnt down. Probably this Range nore Monee ae 

. : od 

a in good-tempered tact and prompt payment coneied 
lone. He was not even a high caste man, though care should 
always be taken, if possible, to have high caste Range Officers, 
It is a point mach too seldom remembered. 

Although Jocal labour should always be employed when 
racticable, it is not, I tink, wise to appoint local fire-watchers. 
hey can often obtain more help in case of a fire than an outsider 

can, but so many of them have enemies, and what more eusy 
and obvions than to try and get the fire-waicher into trouble 
by lighting his fordst. Fors similar reason it is usually unwise 
to contract, a3 has'sometimes been done, with local head-men for 
the protection of dn area of forest, 

While « redudtion im the area occupied by the larger class 
of fire-lines is much to be desired, a certain number will always 
no doubt be a necessity, and it may, therefore, be useful to note a 
few points connected with their effective making and up-keep, for 
systems vary. I have served in a Circle where they make 
so-called “ kutcha” lines, that is, lines not cleared of tree-growth, 
and also in another Circle where so-called ‘ pueca,” that is, com= 
pletely cleared lines, are the only kind used. I am unbesitatingly 
in favour of the latter, where it is a question of forest of which the 
leaves drop in the hot weather. Thick belts of tree-growth kill- 
iag out grass can be made much use of during a fire, but for a 
line proper, this is nob sufficient, nor will keutcha lines often 
grow like this I suspect, Although clearing tree-growth puts 
much ground out of cultivation, the trees on 4utcha lines will not 
be growing under favouratile conditions either. Lt seems to me 
that kutcha lines cannot be effective. They remain damp (and 
therefore unburnable) us long ag the surrounding forest, and, in 
Sal forest anyhow, become constantly covered with dry leaves. 
To be continually sweeping these lines involves mach labonr and 
industry, and any dereliction of duty may render the line use- 
less at any moment, With a pueca line, on the other hand, we 
have the grass drying much earlier, so that it can be burnt while 
the forest is still damp, Mr. Fornandez saya such Jines become 
covered with dry leaves like kutcha lines. Lf it were so, it would, 
at any rate, not involye the same amount of sweeping, but I can- 
not agree that it is so, Some leaves, no doubt, blow on to the line, 
but even these few can be reduced by care in having all climbers 
cut along the edges, and by entting back tho branches of the 
bordering trees. | The leaves of the maljhan (Bauhinia Vahlii) fall 
thickly, and are'’a source of danger if nob so dealt with. The 
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cutting back of branches 'will induce a bushy growth, and also 
bring up a close crop of young trees along the line edges, and 
thos, in Sal forest, forma thick wall of young green leaves early 
in the hot weather (since young Sal comes quickly into new leaf), 
which is a safeguard against flying sparka. The thick young 
growth, too, will kill down the grass along the edges, and facili- 
tate line-burning. On the pucea lines, the grass, besides drying 
early, will grow well, and this results in a more thoronghly-burnt 
line. In one Division I held, T found 40 ft. lines in Chir forest. 
This width cottainly was insufficient to keep clear of neciiles, but 
I broadened the lines to 100 ft, and Lam told by the officer now 
holding the Division that the width has been found sufficient for 
the purpose. 

Another difference of system between the two Circles above- 
mentioned is, that while in the one the standing grass is burnt 
from cut guide-lines, in the other they cut the whole width of the 
lines, leave the eut grass to dry, and then burn it. The latter 
plan is about ten times as expensive as the former, and depends 
on a large labour-supply, because full-breadth eutting is a long 
process. But it is much safer, because it allows of the lines being 
very cleanly burnt early in the year, while the forest is still green. 
It seema to me that a compromise between the two systems is the 
right course, but it will take some time und perseverance to 
introduce, where full-breadth cutting has been in vogue, since the 
contractors and Range Officers are both against it. Less money 
passes, and the old system has become a fixed “dastur.” Cfficers 
should realise how difficulties are manufactured on such occasions, 
and tbat stedily porpose must be brought to bear before such 
mensures can be considered to have bad a fair trial, I have 
myself given the plan a short trial, and succeeded fairly well, and 
Laan seo that a little more steady pressure will bring it through to 
complete success. My rule has been to have only guide-lines cut, 
except in dungeronsly steep or damp places (where the full 
breadth was cut), The grass from the guide-lines is of course 
thrown on to the edge of the grass thnt is to be burnt. The first 
burning should be made in December or January, before the 
winter rains, so far as this is practicable, and during the hottest 
part of the day. This burning will bo incomplete, but what 
remains to be done is short and simple. The men must return 
along the ling, cutting the unburnt parts, and a litre later un, after 
thia cut grass has dried, it can be quickly and easily burnt by a 
few men, We shall thna have made what use we can of fire, and, 
ata considerably reduced cost, have cleared the lines cleanly while 
the forest is still green, and got our lines ready well in advance 
of the dangérous season. Ridge lines, being tho best drained, 
dry earliest, and therefore, should be the first to be taken in hand, 

It is of the greatest importance to clear away rubbish from 
upon, and from near, lines. Bamboo-cutters and dry wood 
exporters have a bad way of preparing and chopping their produce 
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on lines, leaving much refuse. This refuse takes several ye 
to burn away completely, or disappear throngh the pgeney. of 
white ants, and cannot be safoly left where it lies. Then when 
cutting new lines, the contractors must of course convert the 
timber on the line, and they fail to properly collect the branches 
and chips into heaps along the centre, Sometimes I have 
attempted to make them drag all inexploitable material into the 
forest to a distance from the line, bnt this is difficult to enforce 
and not a good plan in several ways, Very large logs, that for 
any reason are not exploitable, are a source of difficult » and 
if left, take many years to ben, and remain a source of great 
danger, | really think a few dynamite cartridges would be 
the best way of breaking them up. 

When there is young growth on new lines to be cleared 
that will coppice up again if cut, it should be girdled instead 
of cut, or, if very small, grabbed up by the roots, The following 
year it can then be cleared, and this should on no account be 
postponed, for girdled trees which are left standing on a line 
are of course terribly dangerous. I have known girdled lines 
from which the trees liave not been afterwards cleared ; there 
was a constant fall of dry wood and bark, which covered the 
line with smouldoring ‘refuse. In the same way stumps will 
smoutder for weeks, and the fira, being inside, may not at once 
show. Theoretically, one might cnt the stamps very low, with 
agsaw for choice, and peel away any hark that remained, but 
practically, though expensive, | think grnbbing up by the roots is 
preferable. This, however, is impossible with enormous Bargat 
(Banyan) and such-like trees, 

Our Working Plans often prescribe the yirdling of trees 
which, thongh marked for removal, have not been found worth 
removing by the exporters, Such trees should not be girdled 
within, say, 3°0 ft. of a line. In fact all dey wood is best removed 
from near lines, and if it cannot be sold for tuel or charcoal, it 
may be given awry free. Thave often got lines, burdened with 
tress, vary satisfactorily cleared by giving the material away at 
a low rate, or free, to charconl-burners. All the dead stuff (and 
the green too, that requires removal) within a given distance of 
the line can be given in also. 

There is difference of opinion alzo on the subject of fire-lines 
along ridges, I have known two neighbouring Divisions, separated 
by a rough ridge having no line along it. This boundary ridge 
was in very scanty, dry forest, very distantly situat The 
anxiety thia nsed to canse was very great, and it was fully justified, 
since fires constantly crossed and cansed great devastation. The 

nestion of a ridge-line was mooted, but was vetoed, I believe, on 
the ground of the rough natare of the ridge and of expense. Tho. 
saving that might have been alrealy made by stopping the bad 
fires that have crossed, would have mae the expense to be in- 
curred worth while, and as to the roughness of the ridge, the 
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neighbouring circle contains great lengths of ridgeline in 
extremely rough ground, By cutting the full width of the grass 
in bad places, these lines are safely hurnt; indeed it ia quite 
extraordinary ih what difficult places they can be burnt in this 
way, early in the year Nevertheless, whore a ridge is excention- 
ally bad, a little ingenuity will often allow us to get round the 
obstraction ;—-one can perhaps leave the ridge, run down a spar 
into a stream, then down the stream, and up ianother spur. 
This will avoid running the line along » side-slope, across which 
burning material could roll, Stil, although this is onty an idea 
which [ have never actually tried, I belive one might, in order 
to avoid a bad hit of sorrated ridge, run the line safely across a 
side-slope by banking up its edge (for choice its lower edge), 
so as to catch rolling fir-cones and so forth, but the bank wonld 
have to be soméwhat steep and high, since bnrning fire-cones will 
bound. If, then, in the case of the ridge [ mentioned above, 
some such plan were adopted in dealing with the bad places, and 
a line made the whole length of the ridge, my belief is, that a 
very useful and important work would he the result. The place 
is one where even a permanent gang could not ba located, and 
whare, by reason of its exceptional difficulty, they would naed 
a broad line to work from. Personally, I would go further and 
make the line so broad that it would act automatically, for the 
forest is very poor, and never will be otherwise, 

Much economy can be effected by carefuly examining the 
map, and utilizing broad stream beda as much as possible. A 
short length of line across a ridge between two stream beds 
will give very offective protection, and require very little 
annual clearance. If the grass encroaches on one of these stream 
heda, it should of course be burnt off. 

Evorgreeh belts are sometimes spoken of for Rre-lines, and 
it has been suirgested to plant Freus elastion cuttings for this pur- 
pose. Iam not ina position to judge of these suggestions, but 
1 have often seen tie value, when extinguishing fires, of thickly- 
grown advance-growth which has killed down the grass. It is 
in such places very qnick and easy work to clear a small line 
among the leaves to counter-fire from, and when such growth is in 
the form of a belt, it makes a very useful form of fire-line, not, of 
course, an automatic one, but one which can be utilised when men 
are ua the spot. And this is a strong argument for growing our 
forests, when the species will admit of it, on the uniform system 
(shelterwood compartment system of Scbilich), which, fally 
brought into shape, will give us a forest without grass, save over 
an insignificant proportion of the area. This result cannot be 
hoped for, I snspect, from the selection system. 

Mr. Fornandez’s rule for the width of guide-lines (vide 
his “ Rough draft of Indian Sylvienlture ”) is that they should be 
made equal to the height of the graas to be burned, plus 
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three feet, This seems sound, but i 
a general rule, Ja the Ranikhet hoa eee 
in November without any 


to he on] 
: prbasia they burn the ee 
gude-lines at all, and i 

they used formerly ({ do not know if it is so naw) ‘to ae 


off the arass-lands direet from the edge of the foreat without 
guide-lines, relying on the grass being thinner and damper 
under the trees than in the open. But such w procedure 
would often he quite impracticable. Again, it sometimes 
happers that the Range Officer and his scratch gang are not 
very clever at fire work, and cannot safely be allowed to burn 
off grass-lands from anything but broad guide-lines. An 
expert gang would be able to save both time and money in 
this matter, 

Range Officers aro apt to put off burning the grass-lands 
til] late, so that they may burn cleanly, but this involves 
great risk to the forest, and I consider the hest method will 
be to start the burning early, and let the fire do what it can, 
and then send the men back along the forest's edge, cutting, 
for some given breadth, all the unburnt grass, and burning it 
a few days Inter when dry. This will give us a protective 
line, made early in the season, and allow us to await the 
complete drying pf the grasa-lands before firing them finally. 

In cutting guide-lines along the side of grass-lands, ona 
js sometimes tempted to try and lead the forest to extend 
outwards into the open by leaving an edging of grass for the 
seed to fall into. But apart from the fuct that the forest has 
probably not grown there for some good reason (as, for 
example, want of drainage), the gain is not worth the risk 
involved, and ia tha reversa of economical, since by clearing 
the guide-lines under the onter fringe of trees, we have much 
Jess grass to cut, and there is much Jess danger of the forest 
eatching fire when the outer grass is being fired. 

It is preferable in billy country to bave the outer line 
of the protectel area along a ravine rather than a ridge. 
beoause it is always likely to be windy on a ridgo, and 
therefore, risky when burning off the onter forest. The grass 
remains green longer in a ravine, but on the other hand, the 
firo will travel well up tho slope when once started, and so 
the outer forest will be cleanly bnrnt off. Range Officers always 
try to wait as long as possible before burning the outer 
forest, so as to get rid of as many of the dead leaves as 

ssible and burn cleanly, They are thereafter less harassed 
y alarms of fires approaching from the outer forest The 
reasoning is sound, but it entails much risk, and obliges us 
to have an outer line of fair breadth, cleared at the same 
time as the internal lines, and provents our morely burning 
the ouler forex. from a guidesline, : 

Lines are sometimes cleared along roads, although there 
may be a broad river alongside, If such a road is only open 
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to forest traffic, one ought te be able to so regulate the 
traffic as to avoid the necessity for a line, but when the 
trond is a public right of way, the line may be unavoidable. 
With only forest traffic a strict enfercement of a few rules, such 
as are given below, should moet all requirements. If a fire 
occurs through non-compliance with these rules, the trafic 
should bo rigidly stopped, wither at once, or at some earlier 
date than was originaily intended. No trattico should go on 
during the night, or if so, only in batches of carts or carrying 
animals accompanied by a fire-watcher, for while the rules ae 
readily obeyed during the day, smoking will often be indulged 
in along the roads by night, when the exporters feel they will 
not he canght. Camping, cooking and smoking should only 
be permitted at large, cleared, camping-grounde. Sinco those 
camping-grounds get very quickly covered with cow-dung, 
bhabar grass, and ull sorts of rubbish, they should be surrounded 
by an outer cleared zone, whereon no camping at all 
should be allowed. No grass, or otherwise inflammable huts, 
should be allowed within 800 feet of any fire-protected area, 
This broad distance is necessary, because of the sudden, strong 
sand or wind-sterms that so often occur during the hot 
weather. It is almost inconceivable how callous people of all 
kinds, not omitting forest officials, are in this matter. Yet it 
js an absolutely essential point, and the rule should be main- 
tained with great vigour. Ad! grass sheds should be thrown 
down near any route which people may possibly take, as soon 
as the fire senson begins. 

Occasionally wo have public roads passing through forests, 
along which large numbers of people, perfectly ignorant of 
fire-protection (us for example, pilgrims), travel in great num- 
bers. In such a case it is often practically impossible to make 
all these people adhere rigidly to Fire-Conservancy rules, which, 
moreover, may lead to great friction, and even the firing of 
the forest in revenge. The only thing to do is to isolate 
the road by lines drawn well back, and sacrifice a strip of 
foreat on either side of the road, burning it off, and permitting 
fires and smoking. 

The question of whether or not to allow export of forest 
produce during the fire season, is an important one. I do not 
believe in stopping it rigidly throughout the forest, for it 
means that exporters will have far less time to remove their 
produce, and will therefore, either not buy at all, or only 
buy a little. The longer the working-season, the greater will 
be the revenue. All the large main routes should be left 
open, in my opinion, and efficiently patrolled to enforce tha 
rules above given. Then the purchasers will arrange to do 
all their carriage from the forest to the main routes during the 
early part of the season, and the carriage along the main 
roiites Tatar on. In practice the rules are well obeyed, and 
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tho moti who work at export becom 
to them, and know what i expected i npeonenly eatin 
me somewhere in the forest, all these men are at hand to 

In some places thera i: 
should be made along avery Feciies vise Bi pathy of Abaut, 4 ft 
This sounds theoretically very correct, bat. ia ructicn tis 
wrong to make a hard-and-fast rule, The cost of these paths, 
with their repairs, mounts up to a vast sum, and is an annual 
ne increasing burden. In the plains and easy hills perhaps. 
thes pals should be sd made that © pony can be ridden along 

3 even then—on the flat at least—two feet gives enough 
room, but where the ground is such that i 
any case be riddi PT auch could not in 

IY ca e@ ridden, the nearest tracks will mvet all purposes 
and will suffice for a pony to be led along, or for men to pass 
It may often be well lo ent a good path to start with, er 
thereafter it will be an unnecessary expense to tully re; iar it 
annually, All that ix required is to see that it does den et 
hoked “and that sli ded . 
coke ips are mended. The roots of grass should 
not in such cases be dug up. One often sees old paths in 
the forest, that have been abandoned for years, which one 
can still make use of, the roadway having got cet and fixed 
firmly by the grassroots. ‘This “is one of the directions in’ 
which I’ would save money under Fire Conservancy, while 
spending it with no stinting band on the up-keep of Fire 

jan gs. 

There is a great denl of work for an active officer in 
looking into the details of Fire Conservancy. A little stupid- 
ity on the part of Range Officers in the choice of look-out 
stations, may mean that a fire has become large before it is 
discovered, while on the other hand, a carefully-chosen look- 
out station may do sway with the necessity for several others. 
The Chaukis should, also, be isolated from the closed forests. 
I once found that a Range Officer had set a Chauki (made 
completely of grass), with two men in it, in the middle of an 
immense sea of grass, nearly as high as the hut, and growing 
up against it. If the Forest Officer himself does not look into 
things, unintelligence of this kind will occur in many direc- 
tions. At the same time, I consider that our men are in this 
matter of Fire Conservancy, quite exceptionally deserving of 
praise in many ways. But the obvious sometimes does not 
strike them, and the result may be disastrous. 

The walls of a fre-watchar’a hut should not be made of 
grass, but of stones, with or without mud mortar, or of mud 
only, while if the roof cannot be made of anything but grass 
or branches, it should be lined on its underside with planks, 
or slabs, and the cracks filled with mud to prevent ends of 
grass twigs or leaves from hanging down. 
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Tt has been shggested that fire-lines should be cultivated. 
Possibly this might be feasible in a plains’ forest, the tenant 
paying a nominal fee and living in a mud hut in the middle of 
the line, There could be no objection to his making a well 
The difficulty would be the damage done to the erops by deer, 
yet one sees crop in forest clearings, A large extension of this 
system with the tenants, who would thus be ‘the men” of 
the Forest Department, might conevivubly have very happy 
results, bot would not be withont its risks. With a system of 
annual renewal pf permission to cultivate, any men of whom 
the Forest Officet nd suspicions, conld be turned oat withont 
the necesrity for assigning a reason. , 

Lastly, I would like to air a theory I bave long held, but 
never been able to experiment with, as to the way to deal with 
fires in Chir forest. When a fire occurs on a slope, one is gener- 
ally unable to extinguieh it either above or below, except at 
the ridge and the ravine, because it rushes fiercely up the hill, 
and counter-firing downwards would be too dangerous, while if 
one tries to counter-fire across the slops below the fire burning 
cones bound down the hill-side and light the forest behind. 
So thut it is usually necessary to sacrifice the whole forest 
between the ridge and the ravine, But is has ocearred to me 
that a roadway made along a contour half-way up the hill, 
sloping inwards, and with @ continuons bank on its outer edge, 
might obviate both difficulties, and would also make a useful 
export line. The drainge of the road would fall into the inner 
diteh (which might advantageously be cather deep, as an extra 
means of catching the rolling cones), and find its way into 
seupper wells placed frow point to point along the ditch. When 
the well gets full of water, the overflow would ron off through 
culverts, which might take off at, say, a foot from the bottom 
of the well, A turning cone conld thus neither pase over the 
road, because of the outer bank, nor under the road throngs 
a culvert, because it would be stopped at the bottom of a well, 


a=Continuons bank, 
(inner edgs vertical) 
baSloped road surface, 
{exaggerated in drawing) 

o= Ditch acd well, 

@= Drain, 
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I hope these nates, which are founded on experience, may 
be of some use, and may lead others to add more notes of 
their own on this all-lmportant subject, As Forest Conservancy 
grows in such courtries as America and Canada, they will 
probably look to us for guidance, and it behoves us to have 
as thoroughly effective a system as possible to show. When 
India follows the example of all the great Forest Departments 
of Enropo, and establishes a Research Bureau,” the varying 
systoms at present in foree thronghout the country for carry= 
ing out the sam: class of work (as, for example, Fire Conser- 
vanoy) wiil be examined und compared, and all will then be 
able to use the be-t methods, varied to snit local cireum- 
stances, that the united experience of the whole Department has 
heen able to evolve. It would he diffienlt to say how much 
waste may thus be aived, and how much improvement all 
round may thus he effected. In the meanwhile, all we can do 
is to publish our own experiences, but it is a lame, spas- 
modic and incomplete. method at the best. 


“H. H.’ 


Forests and Sub-soil Waters. 


M. Ed. Henry has a long study of the above quostion in 
the Revae des Eanx et Foréts, and points ont some important 
facts which cannot be too widely known, especially in a countr 
like India, possessing large areas, practically desert now, whic! 
it is also praclically certain were not desert oven so recently 
aa the time of Alexander. Since his time, there has been & 
great extension of caltivation, and a corresponding diminution 
of forest areas. At any rate, it may be admitted, that if the 
present cultivated area is not greater than the groatest of 
olden times, the old cultivated area has become largely desert, 
and the present cultivation has been acquired at the expense 
of forests, At the present time “extension of cultivation” is 
advocated by all, except Forest Officers, without the least regard 
for consequences, 

During the last fifty years, the question has stirred 
Europe to a sense of the gravity of the situation, and varions 
important commissions have been engiged in gathering 
evidence, and experimenting as to the facts. In 1875, the 
Vienna Academy of Science took the matter up with reference 
to the Danube, perhaps the most important river of Europe, 
Tt was found that the mean level of the Elbe and the Oder had 
sunk by 17 inchs; thatof the Rhine and the Vistula by 24 inches; 
god that of the Danube by 55 ineyos. Tae Engineers unanimously 
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agreed nm the canse was {o be found in the disforestments 
of the priceding filty years. In 1880, a Russian Commission 
sat at Moscow to investigate the same subject. In 1894, 


M. Venukoff communicated a paper to the Puris Geographical 
Society. from 1830 to 1840, the question had bean studied 
by M. Koeppen, who attributed the evil to disforestment, 


Tne Woronesh, on which Peter the Great of Russia built his 
first uavy, is now a mere brook. The Oka is so shallow that 
boats habitually stick on sandvanks. In the Dneiper, a first 
class river, he depth of water is now reduced to 2 or 3 feet, 
and navigatiun has been abandoned. Even on the Volga the 
sandbanks have become such that steamers can only ply in 
a few reaches. The water it curries has diminished by 
abont 825 millions of cubic feet. This is such a disnster, that 
even a Russian Minister could ignore it no longer, and a 
dozen spdcialists have been set to work to find # remedy. 
The whole of the fertile “black soil” region of Russia is 
affected, that is to say, some 240 millions of acres to the 
south of a line drawn through Kieff, Moscow and Kazan; 
and not only the Government, but the learned societies, the 
professions, and landowners of all classes aro becoming ex- 
eeedingly axious. The Government has indeed issued orders 
prohibiting irregular exploitations, but it is feared that the harm 
is almost irretrievable and the orders too late. 

This question is intimately connected with those of the cir- 
culation of sub-soil waters, of floods, and of the influence of forests 
thereon. The terrible floods of 1856 in Franca gave rise to 
immense discussions, the main outcome of which was a general 
opinion that forests must be preserved and bare hills re-clothed, 
aud the result was the laws of 1860 and 1864, tollowed by 
40 years of energetic forest work, which has already produced 
results whose remarkable success bas saused the adoption of 
similar measures in other countries. For the last 25 years, 
no one has been found to dispute the beneficent actioa of 
forests on the flow of surface water. The matter of sub-soil 
water is, however, not so clearly settled, and the effect of 
forests on springs, wells, and the constant flow of brooks 
does not seem to be invariably the same. Generally, no doubt, 
a forest will maintain running springs and brooks, and will 
even create them on land formerly bare ard dry. Nevertheless, 
there are a few cases in which an opposite action has been 
alleged, and the reasons for these exceptions are not clear. 
Even in India, it has been occasionally alleged that, the level of 
water in wells has been lowered by forests, There are two 
methods of solving this problem: (1) empirically, by cutting 
down, of planting, a forest as the case may be: (2) scienti- 
fically, by ascertaining the amount of rainfall and what becomes 
of it, ‘The latter method appears to be rather difficult, so that 
the former is perhaps the more trostworthy, The expedition 
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of M, Ototzky investigated the matter in the southern part 
of the “black soil” area of Russia, tint the conditions here 
are peonliar, ‘The surtace and lower strata are practically level, 
with three alternating Inyers ot water-bearing sands and imper- 
meable clays, and the rainfall is very small, not exceeding 
16 inches in the yeitr, including snow, in some places only 
8 inches. The conclusion reached was, that the forest lowered 
the water level by the yard or more, ‘he same result has 
been ascertained in ¢ertain parts of Italy and France. In 
ltaly and North Atrica, Euealyptas has been planted with 
success in malarious dwamps, In the Roman Campagna, plan- 
tutions of Eucalyptué on a wet soil were so effective, that 
the water level sank to 2 feet below the surface. One case, 
however, not mentioned by M. Henry, may be cited as a 
very doubtful success, A certain monastery was so feverish, 
that for some months of the year the monks had to desert 
the place, After the Eucalyptus bad been established, the 
fever disappeared and the monks could remain there all the 
year round, But after a few yeais the locality became as 
unbealthy as ever. In the dunes of Gascony and in Algiers, 
the maritime pine has been used for the same purpose, and 
has dried up large ateas of marshland and converted it into 
useful pasture, The Russivn forests on the other hand, are 
oaks, In general terms, there is an impression that broad-leaved 
Bpecies are preservers' of water, while resinous ones are marsh- 
dryers. The facts are] nevertheless, te some extent contradio- 
tory, and require further explanation. 

There are five questions which may be considered separately. 

1. is there moré rain in forest oron bare land ? This 
question, formerly doabttul, is now considered settled, Ail 
observations agree in showing that, in French forests for 
instunce, the rainfall in forests is about 10 to 20 per cent. more 
than outside, as shown by the records of the last tairty 
yeara. The zame holds trae for Russia, and doubtless for 
otier countries. Hven the aeronauts record that the tempera- 
ture falls in passing over a forest. In a country like Lndia, 
this reduction of genural temperatura, and af dryness in the 
air, is no doubtful benefi. But omelettes are not made 
without the breaking of eggs. This coolness of the air is 
derived from evaporation through the leaves, and finally from 
the soil, A certain amount of moisture is necessary to plant 
leaves as wellasio plant roots, but in very varying degreos. 
Some crops require a saturated atmosphere, some a compara+ 
tively very dry one. [t may, therefore, be a question whether 
in a yiven locality the (1) greater rainfall of forests, (2) 
greater storage power, (8) general cooling effect, (4) supply 
of forest produce, do or do not outweigh the lowering of 
the level of sub-soil water, if this oceurs atall, There can 
be but few cases in which the issue is doubtfui, 
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2 How much of the rainfall actually gets through the 
canopy and into the soil ? Canopies differ very much, but 
from many experiments it appears that an evergreen canopy may 
intercept as mud¢h as one half of the rainfall, while a deciduous 
canopy lets pass,65 to 91 per cent, 

8. What are the quantities evaporated from a wooded 
anda bare soil, respectively? This question is practically unanswer- 
able as it stands. Experiments, therefore, vive been mude on 
the evaporation from a sheet of water iu the forest and outside. 
It is found that evaporation outside the forest is three times as 

reat as inside. The effect of a covering of dead leaves on 

the soil is equal to that of a cavopy, that is to say, that in 
a forest having both a canopy and a layer of dead leaves, 
the evaporation from the soil is only one-sixth of what it 
is outside, As above atated, however, these results are not 
exact, since the evaporation from non-saturated surfaces may 
not be the same as from satorated surfaces, It may, never- 
theless, be accepted as perfectly certain, that evaporation from 
forest soils is far Jess than from open fields. 

5. What quantity of water is absorbed by the roots? 
This question also is not capable of an exact reply. Experi- 
ments have hee made by placing plants in pots, giving them 
a measured supply of water, deducting what has ron through 
or been evuporated, and, considering the difference as consumed 
by the plant. Evidently, the results cannot be very reliable, 
eapecially as the same tree will consume very different quanti- 
ties, uecording to the degree of saturation of the oil, in 
different yenrs, It is agreed that the quantiry is very consider- 
able, but it appears certain that, for equul surfaces, forest crops 
evaporate much less than feld crops: for instance, oaks cone 
sumed eight times less than lucerne, four times less than 
cabbages, three times less than wheat or turf. On the other 
hand, a forest transpirea more than a field of bare soil. These 
results offer no kind of explunation of the fact that tho Russian 
forests mentioned bnve certainly lowered the water level, so 
that this problem remains unsolved. Possibly, » canopy works 
at a faster rate than the young plants that can be experimented 
with. Probably the solution murt be sought under more 
natural conditions, that is to say, with a dry soil and climate, 
and a very limited water-supply. The action complained of 
appears to be really due to the forest, since the water level 
under the fields is markedly higher than under the forest. A 
former Collector in Bombay proposed to clear all the forest on 
the drainage basin of the Tansa lake {about 10 miles long, 
Bombay-water supply), un the ground that grass would be 
more fective. To him may be commended the results of 
Ebermayer, who says that a forest distinctly contributes moro 
water to springs, &¢., than grass, bare soil, or crops. This may 
not always be the case on level plains with slight rainfall, bat 
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even there the supply of foreet produce is well worth some 
sinking in the water level. 

M. Henry concludes that wherever there is no flowing 
surface water, forests will probably lower the sub-soil water 
level, but that in hilly country and wherever there are running 
brooks, the contrary effect may be expected. 

F. GLEADOW, 


Insects attacking teak in Southern india. 


_ In April last, you were good enough to print in your mag- 
azine a letter from me, describing the ravages of a caterpillar 
which defoliates the Teak trees on our plantations in Travancore, 

Perfect insects were subsequently sent to Calcutta, and 
were identified as Hyblea puera, a moth whose caterpillar 
has been reported from Berar, Assam, Lower Burma, Debra Dio 
and the North-West Provinces, as defoliating Teak in the same 
way. (See Indian Museum Notes III. 3. IL) 

My object in writing to you now is to know if any remedies 
have been successfully tried clcwhete: Forest Officers who have 
had experience of this pest have doubtless tried remedies for 
its extermination, and I should greatly like to know what agents 
have been employed, and how far they have proved successful, 

Our observations show that the caterpillar does nol drop to 
the ground to change its skin, but that it remains on the tree 
where it was latched from the egg until ready to pupate, 
when it spins a thread and drops to the ground, ‘Tho pninting 
of rings of tar or other sticky substances round the stems 
of the trees would, therefore, be useless, as the caterpillars do not 
apparently ascend the trees at all. 

‘The ‘sweeping up of all the fatlen leaves and rubbish, and 
the burning of them alter the insects had dropped to the 
ground, would probably diminish the amount of damage done 
at the next. visitation, by destroying the moths beiore they had 
arrived at maturity, but fire is tvo dangerous an agent to 
employ in a pluntation where there is much inflammable mate- 
rial lying about, 

Passing through some of our plantations the other day, 
I was shown the first symptoms of an impending atihek. 
When the caterpillars are about to appear in numbers, the 
first indication of them is that the edges of the Teak leaves are 
seen to bo folded over here and there for a length ot ahout 2 of 
an inch, and for a depth ofa 3 of an inch, On examining these 
folds, a minute caterpillar 1/12th inch long, and no thicker than 
a hair, may be seen concealed under each fold. The ragged 
appearance of the Teak loaves is, therefore, the first warning 
we get that an attack is about to commence. 


T. F, BOURDILLON. 


r1r-OoFRioraL PAPERS & INTHRLLIGHNOD. 


Rubber of Cryptostegia grandiflora. 


In June 1895 a despatch from Her Majesty’s Secretary 
of State for India, to the Goverment of India, forwarded 
a copy of « letter received from the Director of tie Royal 
Gardens, Kew, in which be asked to be supplied with a sample 


430 RUBBER OF ORYPTOSTEGIA GRANDIFLORA, 


of the rnabber from Cryptostegia grandiflora for the Kew 
Museum. Mr, Thiselton-Dyer'’s letter ran thus:— 

“T hava the hortour to inform yon that un extensive 
‘climbing plant (Cryptostegia grandiflora) cultivated in various 
‘parts of India, “abounds in milky caoutchouc juice which ia 
‘Tike India rubber” 

‘A considerable effort was made to extend the cultivation 
‘of this plant, both in Madras and Bombay, abont 12 years 
‘ago. A sample of the rubber, ahout 3} ponnds in weight, sent 
‘tothis country in August 1898, was examined by the Silver 
‘Town Rubber Company. It was reported to be “hardly equal 
‘to Ceara rubber from Brazil, althongh its general qualities 
“were very encouraging.” 

‘Fuller particulars are given in the Dictionary of the 
‘Economia Products of India, Vol. TI, p. 625, and also in the 
‘several official Reports therein quoted. 

‘No specimen of this rubber exists in the Musoum of 
‘Economie Botany at Kew. I would therefore snggest that the 
* Government of India bo moved to procure a sample of the Cryp- 
‘ tostegia rubbor, abont one pound in weight, to form a part of the 
‘ collection of Indian products preserved at this establishment.” 

Accordingly, a specimen was procured ‘it is not said from 
where), and duly despatched to Kew. Mr. Thiselton-Dyer then 
had the rubber examined by Messrs. Hecht, Levis and Kahn, 
of 21 Mincing Lane, who reported it to be worth, if properly 
repared and cleared, 23 6¢ per pound or more. Mr. Thiselton- 
Dyer's Report was as follows :— ¢ 

‘In reference to Lord Reay’s letter of June 17th, 1895 
“(R. and 8, 861), and previous correspondence on the aubject of 
‘rubber, produced in India from Cryptostegia grandiflora, 1 have 
‘now the bonour to inform you that a sample has been received 
‘at Kew, upon which I enclosed the brokers’ report. 

‘TI find from a letter from H. NB, Erskine, Esq. Commis- 
“sioner in Sind, dated the 5th of Jannary, 1882, that the plant is 
‘eommon in many parts of India and yields juice which gives 
‘from 50 to 70 per cent. of good India rubber. 

‘It further appears from the Proceedings of the Madras 
* Government (L1th January 1884, No. 44, Revenue) that samples 
‘were sent for report to the India rnbber, Gutta Percha 
‘and Telegraph Works Company (Limited), who reported that 
“it is of fair working quality.” 

‘Tt follows from these facts that India possesses a widely- 
‘dispersed plant which yields robber of commercial value. 
‘The only question is whether it would pay the cost of collect- 
‘ing if plantations were made,” 

Cryptostegia isnot common iniIndia or indigenous, and only 
occurs in gardens, so that it would have to bo cultivated. It is 
a climbing plant, and its method of propagation is probably 
easy in good soil, But we are not told how it is tapped, 
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Sleepers on the East Coast Railway. 


A usofal lesson is to be learnt from the experience of the 
Fast Coast Railway of certain sorts of wood for sleepers; wiz., 
that Some or Sumi (Soymrda febrifuaa), Pymma (Lagerstrémia 
hypoleuca), and wood purporting to be teak from Johore, are 
all quite unsuitable for Indian use as sleepers. They all go 
utterly in four or five years, Probably to “ Haskinize ” them 
would, greatly prolong their life, I saw some most excellent 
Sal sleepers from the forests of Ganjam, and was told that 
their price in Berhampore was Rs. 4-8-0. Nothing better than 
these could possibly he wanted if there were only enough of 
them. The matter is one which might with advantage attract 
the attention of the Forest Department. 1 was told that 
Pyngadn sleepers from Burma cost fs. 5-4-0. [ here warn 
the Hast Coast Railway authorities, officially, that a Pyngada 
sleeper ought always to sink, and that if a Burma sleeper, 
called Pyngadu by dishonest suppliers, is found to float, it is 
probably Kva Eng or other worthless timber, and certainly not 
Pyngadn, 1 was told that 25,000 Johore teak sleepers laid 
in 1895, are now rotting fast. I was tol! in 1892 that a con- 
siderable number of them had passed on to the southern part 
of the North-Western Railway, through a large Karachi firm, 
It would be interesting to know what their life was in a 
dry climate. 

Nove,—The above extract from the last Report of the East Const Railway 
has been received from a Madras correspondent, to whom our thanks are due, 
We wonder what ‘Johore teak ' is, and we should be stil] wore indebted to 
our correspondent if he would tell us something of the sleo -anpoly of the 
Fast Coast Railway, We presume that both Ganjam Sal and Godavari 


*“Pyngada’ have been largely used, Pere 
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Pineapple Fibre. 


We sce ls Agricultural Ledger, 1898, No. 11, that the 
cultivation of pinearple as a fibre-producing plant bas been 
taken up by the Hon. Mr, J. Buckingham, C.1 E.,at Amguri, 
Assam. Specimens of fibre prepared by him have been sent to 
the Imperial Institute, and reported well of. Tie fibre is said 
to nearly resemble flax and to be suitable for spinning into fine 
twine, and if properly softened, for textile purposes. Its valna 
is set down ag from £ 20 to £ 25 per ton. We are not told 
how the fibre bas been prepared from the leaf, 


Cigar Boxes. 


In the mannfacture of cigar boxes three kinds of Inmber 
are: used, namely :—-Cedar, veneered cedar, and imitation cedar, 

There are threo kinds of cedar, namely, Spanish cedar, 
Mexican cedar, and South American cedar. 

The first named is considered the best, because it retains the 
flavour of the cigar. Some cigar manufacturers claim that it 
improves the flavour, The reason for this is that this lumber 
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grows in’ the samo localities ‘aa the Havana tobacco. There- 
fore, a hox made of this lumber is the only one in which a 
clear [avana cigar should be packed. No cedar grows in 
the United States that could be usod for cigar boxes. A 
cedar growing in Florida has been tried, but was not satis- 
factory in any particular, All this lumber is imported in 
logs and shipped to New York City, where it is cut up ready 
for use, Seven-eighths of the cedar lumber used in the United 
States is shipped from New York. On account of the present 
crisis in Cuba, it is almost impossible to obtain Spanish cedar 
at any price. 

The South American and Mexican cedar does not have 
as good a flavour, and contains a gum or sap which often 
ruins the attractive lnbels on cigar boxes, ‘This lumber is 
now mostly used because no other can be had at present. 

The price of cedar Inmber is about the same as it was 
thirty years ago, while the price on boxes since then 
has been cut-one-half, although the price now is higher than 
it has been in ,three or four years, due to the war in Cuba. 

‘Almost any kind of umber oan be used for making 
veneered cedar,;of which there is not as much used as 
genuine cedar. A great many of the cigar box makers uso 
this lumber for frames, and genuine cedar for tops and 
bottoms, This makes a cheaper box and answers the purpose 
almost as well, In such a box medium grade cigars are 
packed. 

Imitation cigar box lumber is made of poplar, elm, 
bass, and gum wood, so as to imitate the appearance of 
Spanish cedar. On account of the high price and scarcity 
of Spanish cedar more of this lumber is used than any other. 

fhe poplar imitation gives tho best satisfaction, while 
the bass wood makes a better imitation, but there is a strong 
objection to its odour. Elm wood also makes a good imita- 
tion, but on account of its being so hard it is not used so 
extensively.—(The Barrel and Bow and Timber Trades’ Journal.) 


The Hasselmann method of preserving Railway 
Sleepers. 


A new process for preserving railway sleepers is the 
Hasselmann method, which has been adopted on several 
Bavarian railways, and is said to be perfectly effectual and 
cheaper than the processes involving the use of tar-cily. 
The sleepers are first boiled in a solution of the sulphates of 
jron and aluminium, and then in a lime bath under preszere, 
All putrefactive bacteria present are, of course, destroyed, 
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and the cellulose of the wood bec 


nated with iron and alumina, which i 

ts 
and damp and the other influences which bring Sioeer nee 
tatting of wood.~-(Timber Trades Journal.) . 7 


‘omes thoroughly impreg- 


A Miraculous Palm Tree. 


dace props intersting. Passage in bis article is that in which he 
s arvellons tree, which grows like a weed in Brazil 
but the like of which is unknown in any other part of the world, 
Tt is the carnahuba palm (Coperneia cerifera), which grows un- 
cnltivated in the States of Parahiba, Ceara, Rio Grande do Nerte, 
Piauhi, and some of the neighbouring States, The descriptions 
given of ib to me seem incredible. Perhaps in no other region 
is a tree to be found that can be employed for such varied and 
useful purposes, It resists intense and protracted droughts, and 
is always green anil vigorous. Ita roots produce the same 
medicinal effects as sarsaparilla, Its stem affords strong, light 
fibres, which acquire a beautiful lustre, and serves also fo 
joists, rafters, and other building materials, as well as for stakes 
for fences. From parts of the tree wine and vinegar are made. 
Jt yields also a sitecharine subsiance, as well as a starch 
resembling sago. In periods of famine, caused by protracted 
droughts, the nutritious substances obtained from it are of 
immense benefit to the poorer classes. Its fruis is used for 
feeding cattle, The pulp has an agreeable taste; and the nut, 
which is oleaginous and emalsive, is sometimes used as a sub~ 
stitute for coffee. Of the wood of the stem musical instruments, 
water-tubes and pumps tre made. The pith is an excellent 
substitute for cork, From the stem a white liquid, similar io 
the milk of the cocoanut, and a flour resembling maizeua may 
be extracted. Of the straw, bats, baskets, brooms, and mats 
are made. A considerable quantity of this straw is shipped to 
Eucope; and a part of it returns to Brazil manofactured into 
hats, The straw is also used for thatching honses. Moreover, 
salt is extracted from it, and likewise an alkali used in the 
Manufacture of common soap. But fram an industrial and com- 
mercial point of view, the most valuable product of the carna- 
hubs tree is the wax obtained from its leaves, 

Was there ever such a trea described before? There are 
many British colonies whose climate is not unlike that of the 
Brazilian States in which the carnahuba palm flourishes, It 
might be well worth Mr. Ghamberlain’s attention to conduct 
experiments to ascertain whether or not this marvellous tree 
could not be naturalized in our hotter colonies, which ere, at 
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present, in need of some hel i 
i , s p from without.—( F: 

ae a ievisens of an article in the Foruin yori ee 
CR Te Trompsony late United States Minister to Bracih.)® 
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The Best period to Fell Trees, 


especially 
at timber 
winter. Timber hewn daring the resting period, é. e. 


October and April, contains in i erous 3i 
2 ains in its cells aumi tarch particles 
ie it oh parti 
which cannot be found in wood cut down in summer, ata 


is given a violet colour by jodine. Hence if the timber to be 
examined is coated with an iodine solution, and the surface of the 
felling side appexrs yellow, ib may be assumed with certainty that 
the respective treb was cut down in summer. The light yaillow 
lines are the muisture rays, while calls, tissue, and wood fibres 
simply take on a yellow colouring. In the case of wintar-hewn 
timber, the amylaceons rays form much darker, ink-coloured, 
biack stripes on the yellow ground.—(Aligemeine Lischler Zeitung 
and Public Opinion.) 
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The most Suitable Method of Treatment to 
apply to Sal. 


It is now a considerable time since Improvement Fellings 
in Sal forests were first introduced, and already some of the 
original Working Schemes ate approaching the period of revision. 
It, therefore, ‘bebioves us to begin to consider the effect of these 
fellings, and whether or not we can start to work on regular 
methods of treatment. 

Improvement Fellings were introduced in a sort of despair, 
and admittedly as a temporary mensure ; it was considered that 
the forests were too rnined, or too irregniar, to satisfactorily allow 
of au immediate application of regular methods, and it was 
therefore proposed that a preliminary run through with Improve- 
ment Fellings should be made to allow of the forests growing 
up alittle under protection, and in order to remove, as far as 
circumstances would admit, the old bad stuff on the ground, 
It is possible, Improvements Fellings have sometimes been pre- 
seribed for forests which might have been at once put under 
regular treatment, but even with these, if the fellings have been 
cautiously made, there has probably been a gain. For one thing, 
it was safer to make Imprcyement Fellings incorrectly, than it 
would have been to make errors in a regular method, There 


have often Leen bad mistakes in the markings durin 
early years of Working Plans, but we can er heuioa red 
Perienee, and as year by year our Range Officers learn their 
work, things miust improve. No doubt the time during which 
: aye deen training our Range Mfficers has been less harmfuli 
passed with Improvement Fellings, than bad we had reg lay 
rem ta attempt to apply. : ae 
abl, provement Iellings have, as has been pointed out — b 
Br pean, I think~one grave danger ; they presdnihe no wae 
eck, @ irregular condition of tho foresis, and especially the 
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irregular growth of the individual trees, would probably have 
rendered any attempt to fix a volume check impracticable. Some 
may, indeed, argue that the material in the forests was so bad 
that really the sooner we remoyed it the better, provided only 
we were careful to establish in its stead are-growth on the 
ground, of a better-grown class of trees, and it might be added 
that we should then be srranging to have the annual increment 
put on in its right, instead of in x wrong, place, on straight, 
sound trees, instead af on crooked, hollow ones. But, if we fol- 
lowed out this principle logically, we should at once work for 
a re-growth throughout the area, snd in removing the old material, 
go only as slowly as the difficulty of seiling it, or of getting =p 
a re-growth, obliged us. But Sal is very prolific, and » re-growt 
of young trees not difficult to establish, while the cases where 
Sal forest has been cleared for cultivation show the ineatiability 
of the market. We should then rapidiy acquire a very valuable 
potential property, but onr revenne would fall with a violent 
jerk for a long period, until the new young forest had grown 
up, and then it would be nearly of an age throughout, which 
would be inconvenient. 

This omission is a vory great danger undoubtedly, but it is 
not the only risk of Improvement Fellings. The rotations adopted 
are necessarily small-—10, 15, or 20 years—and the result is some 
thing like that of Selection, namely, an interruption of the canopy 
in a great number of places throughout the Working section, 
Even if (in Selection) all the holes in the upper canopy contain, 
down below, a crop of seedlings, still side-light can get in, and 
in consequenes there is a growth of grass and weeds. A French 
Forest Officer lately pointed out to the writer that the Serection 
method encouraged the growth of brambles in Beech forests. And 
this will mean that the difficulties of fire-protection will extend 
to the whole area of the Working section. 

Prudence, therefore, seems to point to our losing no time, 
wherever the natare of the forest growth will at all admit of it, 
in introducing some regular system of treatment. his will give 
us a regularity of outiurn, and a concentration of work and 
re-generation within a limited (and so more easily protected) area, 
while the remainder will grow up thickly, and both guard itself 
against dangerous fires and give to the soil the great benefit 
of a long period of complete cover. 

If we have seed-bearers enough to start with and a 
sufficiency of trees throughout which will bear seed by the time 
the regeneration falling reaches thom, 4 rogular high forest 
system can he introduced. Shortly, we should begin ia the oldest 
part with our regeneration fellings, and deai with the remainder 
by very cautious thimings, our great aim, in these parts, being to 
produce a very close overhead cover til the approach of the re- 
generation cuttings. 
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In at once applying a regular method to an irregular forest 
we shall meet with some inconveniences. (These would not 
apply to the eame extent to the Selection method, but, as noted 
hereafter, there are certain objections to Selection). Firstly, our 
full-aged trees will not be only in the periodic Block about 
to be regenerated, but throughout the Working Circle. In 
the later periodic Blocks these older trees will have to be removed 
in the thinnings, which will mean that the thinnings will 
assume the appearance of Selection in greater or loss degree 
aa the fall-aged trees are more or less numerous. This will, no 
doubt, be something of a drawhack, but will cure itself in 
time. [Tn the next place oar Grst periadic Block will contain, 
besides full-aged trees, younger trees of many different ages, 
whether well or badly ‘grown. To fell these to make room 
for a new young growth wonld bo @ little wastoful. In the 
first place, Towever, we need not regret the removal of these 
younger trees when defective, and the number of such trees 
will be sure to be great. Then the smallest class (say saplings 
as opposed to polos) need not be touched, but can be 
incladed in the fature stock. Thus, our difficulties will be 
considerably reduced, and if weadopt the Group method, which 
has a long periodic Block ‘say one of 40 years), we can arrange 
to leave well-grown poles to grow at least till the end of the 
period. Thereafter isolated poles could still be left to grow 
on, and falt in the thinnings. Groups of tall poles of a similar 
age should not, we think, be left to grow on, because they 
would all become full-aged at roughly the same time, and con- 
sequently in coming away wonld leave a gap. We should in fact 
have to compromise to some extent in the introduction of a regular 
method, and be content to reach completa regularity hy degrees. 

Although Sal would do admirably under coppice with 
standards, or even simple coppice, yet it is essentially a 
timber tree, and because of its strength, one especially 
in demand in longsawn pieces. S41 poles are valuable, 
but longsawn Sal beams greatly more s0, and as for fuel it is 
relatively. worthless, and can, moreover, be obtained to excess 
otherwise in the forest, Then, coppice means great exposure of 
the soil at frequent intervals, which, if so detrimental in temper- 
ate and humid Burope, is surely ten timos more so in torrid 
India, Evidently, then, Sal should he treated as high forest, 
unless there is some very special local reason against it. for 
private proprietora coppice may perhaps, however, be in place 
(vide Mr. Fisher's article at p. 151, Vol. X of the Indian Forester). 
The question then arises, under which system of high forest 
shoud jit be worked? For the reasons which follow, I am of 
opinion that the Group method will be the best, but a Group 
method approaching as nearly as we can get it to the Uniform 
method (Shelterwood Compartment System of Schlich). 


| 
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The chief objection to Selection’thas *beentialready stated 
above; it connotes a dangerous state of things from the 
point of view of fire thronzhout the forest. Then there 
aro the various reasons (unnecessary to recapitulate here) 
advauced by Huropeau Foresters for preferring the Yniform 
system to that of Selection, and relegating the latter to 
forests of protection. In addition, it is said that with Selec- 
tion the young trees very often have to undergo a more 
or less lengthy period} of suppression. I will add one more 
objection, which I have noted in Beech woods, but have 
never seen in any Manual, and which I think will apply to Sil, 
namely, that the system produces crooked trees, which have 
straggled round torwarda the opening from under the cover 
of the trees surrounding the hules :made for regeneration pur- 
poses in the upper leaf-canopy, and fought their way up 
against those growing more directly under the light. As 
a rale, and theoretically, the latter should no doubt grow up 
quicker than the former, but actually we constantly find trees 
which have twisted round and worked their way into the intervals 
in the canopy. 

The objections to the Uniform method are that in India 
the sudden and almost complete uncovering of the soil over 
large areas (as is done in regeneration follings under this 
method) leads to very rapid degeneration of the soil, to an 
appalling growth of grass, and to great risk from fire, frost 
and drought. I am not prepared to say that Sfl seedlings 
will not, in time, overcome this heavy grass, and they will 
often, no doubt, grow through grass vigorously when uncovered, 
if already present, bat the risk of heavy grass is very great, 
and the success of regeneration in. it will of course be open 
to doubt, while the too liberal opening out of the cover may 
bring on the insuperable difficulty of frost. But the Uniform 
method has this advantage, that it concentrates its regenerative 
operations within the smallest possible space, tho remaining 
eriodic Blocks growing up as self-protected, long-boled timber, 

joubtless most of us can recollect areas of straight, high Sal 
forest, with nothing but leaves on the ground, resembling a 
periodic Block of a regular forest soon to come under regenera- 
tion ; and nothing is commoner than Sil poles growing in masses 
like a bit of forest just ontoring the period succeeding regenera- 
tion under the Uniform system. Of the formor, the most 
striking example the writer knows is (or was) the Lakhman 
Mandi Block of the Kumaon Division ( N-W. P.), where the 
trees were 90 feet high, with straight, clear, very long bolos, 
and restricted, but wall-shaped crowns, while on the soil was 
nothing but Clerodendron and thin Gauj ( Millettia ) stems, 
these latter being quite harmless and unable to make any way, 
though doubtless they would start to grow immediately if the 
light were let in. 
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The regeneration area of a Uniform forest will be perhaps 
one-sixth or one-seventh of the tobi] area of Working section, while 
that of a Group forest will be from one-third to one-half, which is a 

reat disadvantage. Still it is not so much of a disadvantage as 
those} which apply to the Uniform method, and the assured 
re-growth of the Group;system is of incaleulable value. 

But it ie not unlikely that the very prolific nature of Sil, and 
its love of light when once established, will allow, in practice, of 
our working the Group method much on the lines of the Uniform 
system, more especially in a forest which, having passed througha 
rotation of Improvement fellings, has already a well-distributed 
stack of seedlings. The fact that Sil will germinate in moderate 
shade, will bear this shade for some time, and, when released, wil] 
go ahead, will generally result in our having seedlings, more or less, 
in all parts of the Block, and allow us in consequence a number of 
points to choose frem for our fellings. Thus, when we come to 
apply the Group method of regeneration, we shall probably be 
able to begin hy working more heavily in one-half of the periodio 
Block, and obtain the amount of material (or number of trees) 
ordered to be annually removed, from this half, and then gradu- 
ally work, with a rough regularity, from this side of the Block 
across to the other. While the fellings are proceeding more 
heavily in the one-half of the Block, parts of the other will grow up 
closely enough to render its fire-protection less difficult than it 
would otherwise be, Thus, with 2 period of, say, 40 years, the earlier 
years would see us working, as far as cireumstances permitted, in 
one-half of the Block, with lighter fellings, at the same time, in 
the other half ; and during the second-half of the time the bulk of 
the fellings would pass into the second-half of the area, In this 
way we should he working, as far as we safely could, on the lines 
of the Uniform system, and do away toa great extent with the 
disadvantage of a large periodic Block. We shall have a compro- 
mise between the Uniform and Group systems, holding to the 
greater safety (from the regeneration point of view) and the 
other good points of the Group system, while obtaining, too, aa 
far aa circumstances will allow, the advantage of the restricted 
regeneration area of the Uniform method. 

Tt will no doubt at first sight appeartunuecessary to have a 
large periodic Block, if, as above suggested, we work from one side 
of the area across to the other, but asa matter of fact we could not 
with safety tie onrselyes down strictly to a small} periodic Block, 
‘All we can do is to work, as far as circumstances will permit, across 
from one point to another, and woe must allow ourselves elbow-room, 
as it were, to fall back upon in case onr advance growth in 
the part we are trying to work the 'more heavily, is not for the 
moment in a state for further fellings. Regulartmethods (except 
Selectiou) have not as yet beon applied to Sail, and we have yet to 
Jegrn how quickly or slowly it is advisable to move,in clearing 
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away the overhead atock to reproduce the forest. It is evident that 
the more quickly we can safely go, the smaller can our periodic 
Block be, but as to start with we must fix our period arbitrarily, 
or nearly so, it beboves us to give ourselves a margin of safety, 
Tho experience of the first period will give the officer revising 
the Working Plan much to go npon in drawing up his prescriptions, 
Thus, for example, we might in the first instance fix on 120 years 
as the rotation, with three 40-year periods, but the experience of 
the first period, or supposing the revision was to be in 20 years, 
—that of the first 20 years,--might lead him to order six periods 
of 20 years each, or a different lengih of rotation and other 
periods, and so on ; but we must of necessity grope in the dark 
till experience comes. 
Presuming that we adopt the Group system, it will ba 
necessary to fix a check for the annual ontturn during the first 
eriod. We might calculate the total value in the first periodic 
Block by working a linear survey across it, from which we should 
ascertain the number of trees, arranged in diameter classes, and 
again in height classes, and then fell and cube type-trees for each 
class. This done, we should have the cubic contents of the stock 
on the area traversed by the linear survey, and multiplying this 
by the total area of the periodic Block, should arrive, after a 
fashion, at the total cubie contents of the stock in the Block. But 
this method is open to serious error. It would surely be safer, 
besides being fur simpler, to count the standing stock, omitting 
the smallest class from the calculation, because so much of 
this latter class, as is well grown, may advantageously be 
absorbed into the new stock, while the badly-grown indivi- 
duals would be of small practical value beyond fool. If it 
was considered too laborious to count over the whole Block, 
a linear anrvay might ha adopted, hnt it would certainly he 
better to count the whole stock. The number of trees divided by 
the number of years in the period will give the number of trees _ 
to fell aunually, and there will then be no risk of finding 
ourselves at the ond of the period with an excess or deficit, 
which with a volume check, however carefully fixed, 
would he inevitable. It may be objected that if we have 
no check bntthe number of trees, the outturn in cubic feet may 
vary greatly from year to year. That might be, but personally 
T doubt it, and if it did Ido not think it would matter very much, 
There will be a number of Working sections in the Division, 
and the fluctuations in their several outturns are pretty cere 
tain to cancel against one another. The marking, too, will be 
simpler, and therefore better done, if not complicated by hav- 
ing to estimate the eubic content (for we could only estimate) 
—s« thing which would be pretty well impossible to do correctly 
and most laborions—while the marking was going on and the 
trees still standing, Another great difficulty with a volume check 
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would be to find what figure we must add to allow for growth 
during the period itself. Altogether, Volume would be so diffi- 
cult to work by that we shall do well to give up the attempt, 
But to fix a number of trees, will, [ think, very fairly meet our 
purposes, and provide the necessary check. The second periodic 
Block, when fixed after the close of the first period, would be 
dealt with in the same manner, of course. 
As the fellings proceed, we might usefully measure, each year, 
a certain number of trees in the various diameter classes, but 
in doing this it will be necessary to recollect that the new 
class of forest which is about to grow up will consist of trees 
regularly grown, whereas the old material has come up under 
irregular conditions. Therefore, the trees to be measured must 
be carefully chosen, those only being taken which show boles 
and crowns of the kind we are expecting in the next generation. 
The remaining periodic Blocks will steadily close up during 
the first peried, and it will be our business to do our utmost to 
bring about as dense a leaf-canopy as possible, so as tc kill out all 
the grass and render the forest practically fire-proof, and to 
ameliorate the condition of the soil. When an area has once 
been thoroughly purged of grass by a long spell of cover, it is 
practicable, I believe, to somewhat slacken the density of the cover, 
ay in such an area the grass cannot immediately return, But in 
the first instance we should arrange to close up the canopy to as 
extreme a density as possible, and completely eliminate every 
bit of grass. Probably this will be satisfactorily accomplished 
before the end of the sapling stage of growth. Nor is it sufficient 
to have the crowns merely meeting overhead ; we must get the 
vertical depth of the canopy as great as the species will permit of. I 
cannot say quite what this will amount to with Sal, but with Beech 
we often find that, although to all appearance we havea very fair 
density of cover, yet there is» growth of bramble, more or less 
profuse, on the ground, and I can only attribute this to a want 
of depth in the cover. With this object, then, wo shall do well 
to leave even suppressed trees alone until they aotually begin 
to fall off, which will be a sign that the cover which is suppressing 
them is densa enough for our purposes. Once, however, the 
grass and weeds have completely disappeared from the soil, we 
can thin a little more freely, and diminish the acuteness of 
the struggle among the trees, while ever keeping a close watch 
against returning grass. lt is indeed our object to bring on to 
the ground a certain number of seedlings in advance of the 
regeneration fellings, this being the very essence of the Group 
system ; this will require a more open cover in the later stages. 
uc theoretical working will consist of a gradual removal of the 
old stock in precise measure as the seedlings tuke its place, 
and if only we conld regulate this perfectly, no part of the 
Working section would ever be without either an old or a young 
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stock upon every yard of its surface, and the transition from one 
rotation to the next would be imperceptible. Doubtless we can 
only approximate to this ideal, but Sal will, at least, germinate well 
in shade, and thus in advance of the felling, and if its first year or 
two are so passed, the seedling will probably be all the better 
provided with a root appendage, and with the strength necessary 
to survive and thrive, by the time light reaches it, 

Thus a forest worked ly the Group method seems to come 
up, as nearly as circumstances will allow, to our theoretical] 
perfectly grown forest. Such a forest I take to be one in which 
there annually arrives at maturity (and is removed) just that 
number of trees, no more or less, which, when measured up, will 
together give an outturn equal to the annual increment of the 
forest, und while at the same time the soil is kept at its maximum 
of production, the trees not yet arrived at maturity are carried 
forward steadily at just that condition of closeness which cause’, 
them to produce both the maximum quantity, and the most 
useful shapo of wood, The Group method, on the whole, 
seems to come as nearly as can be managed, to this ideal, 

There is, however, a difficulty connected with thinnings. It 
would be theoretically most correct to pass through the forest, 
save the youngest woods, at short intervals, and whenever a strug- 
gle preventing that condition of development which we desire is 
discovered, to relieve it, but such a course would be impracticable 
for many reasons easy to see. Its correctness might even be 
denied, on the ground that a forest must be allowed rest, but I 
think the objection would be groundless, because when thinnings 
are repeated often, there will be but little to remove at any given 
point, and a thinning, properly made, is nearly always done with 
alight hand. So that the disturbance would be almost nil, more 
especially among even-aged trees. But though only a tree here 
and there will be cut, causing little commotion in the forest, the 
total outturn of these fellings will not be insignificant, In prac- 
tice, thinnings can only come round as often as external 
circumstances will allow, but it seems to the writer that every 
effort should be made to render the thinning rotation as short as 
possible. Every forester will remember how when making 
thinnings he has here and there found places where the trees are 
struggling hard together, and where consequently the struggle 
must have been in progress already for a considerable time. In 
such cases has there not been a loss of development, which might 
have been prevented had the forester stepped in sooner ? ith 
& comparatively long period between thinnings, ono must either 
cut away trees which are alrvady doing much harm, this being a 
case of a past loss of development, or remove trees in advance, 
and before the psychological moment, lest before the next thinning 
they will do harm, and this is a case of preventing full develop- 
ment, 
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While on this subject of thinnings, we may usefully point 
out how advantageous it would be (and even more so—much more 
so—in regeneration fellings than in thinnings) to do our work a 
good deal by merely lopping branches, instead of felling whole 
trees, It so very often happens, especially in irregular forests, 
that a tree on one side is doing much harm whereas on the other 
its presence is useful. ‘Then there are large species, like Haldu 
(Adina) and the figs, which use up large spaces in the forest, and 
the removal of which as whole trees will make large interruptions 
in the canopy. Thay are often, moreover, very difficult to cut down 
entirely, and would farther, in falling, smash numbers of other 
trees. Gicdling ean oflen be usefully doue, thus saving the damage 
caused by felling, but it is often difficult to successfully girdle 
figs, haldu, and other species, and, as in the case above, it may 
happen that it is only one side which needs to be cleared away. 
The writer hus often in practice found the value of lopping in 
place of felling, while working [mprovement Fellings. With 
a little patience one can mannge to find men who can climb, or 
who will learn to climb, and the formation of a class of climbers 
(who will have to be well paid) will be of the greatest use— 
more especially for the purpose of lopping off the branches of 
large trees about !o be felled in regeneration fellings, or among 
surrounding troes of smaller size in any operation, 

We have above been considering the application of the 
Group system to Sil forest of the kind most usually found, 
that is, forests which bave suffered from over-felling and other 
damuge in past times, and which are now-a-days almost univer- 
sally, I believe, being dealt with by {mprovement Feilings, But 
there are also, here and there (ss in the hinder parts of the 
N-W P. “Bhabar” Divisions), forests which bave not in the past 
anffered ai the hands of the iconoclast. Such forests contain 
large timber scattered throughout, and are naually xt present 
under Selection Plans prescribing the removal of a number of 
trees (up to a given maximum), of over a given girth, from 
agiven area, lf,as 1 think would be advisable, these Selection~ 
worked forests were gradually brought under the Group method, 
we should still have to remove the full-aged trees from the 
periodic Blocks not undergoing the main regeneration opera- 
tions, and Selection would consequently continue to be applied 
in the later periodie Blocks, /Before closing this article there 
ia one important point which needs consideration, and which, 
though it will not concern all Sal forests, very greatly concerns 
some. This is the presence of bamboos in the Sal forest. Their 
action appears to be very much ihe same as it is in relation 
to Teak ; they prevent a re-growth, I base this on observation 
of the Sukhrau Block of the Ganges Division (N.-W. P.). This 
forest consists for the most part of an upper stugo of healthy, 
but crookedly grown and not very numerous, Sal, with the ine 
tervals between the trees occupied very often by thriving 
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bamboos. It was closed to fire and grazing somewhere about 1882 
{not later in any case), and has never been burnt. The writer 
saw it in 1883 and 1897; the Sal reproduction bad just bout 
the same appearance in both years, This want of progress is 
most marked and I cau only atiribule it tv the batnboos, As 
far as I can remember, the bamboo revenue of this Block is 
about Its. 2,000 every second year, while the area is, I think, 
some 1000 acres. A bamboo !lock may produce more revenue 
than if it were under SAl, and yet it may conceivably be well 
to eradicate the bamboos for the sake of the Sal, since there 
are many areas not suitable for Sal, which will bear bamboos, 
and because Sal will stand a greater length of carriage by rea- 
son of the smaller space it takes up relatively. Where there 
is no doubt that Sal is, and will remain, more valuable than 
bamboos, the operation seems called for at once, This same 
Ganzes Division i: a case in point. Although it is far the 
most valuable bamboo Division in the N-W. P. and Oudh,’ its 
bumper year showed a bamboo revenue of Rs. 1,21,000 and 
10,000,000 bamboos exported) yet only half the area can be 
annualiy thrown open to euftting, and the more distant parts 
either do not sel! at all, or sell very badly, If, then, the area 
under bamboos were decrensed, the less paying parts would 
probably rise in value. Ibis, of course, very much open to 
argument, but if seems to me that the true sylvicaltural 
principle for working bamtoos would be to work intensely 
and cut annually, reserving a given number of culms (inclading 
those of the last rains) per clamp, Were Sil encouraged at 
the expense of the bamboo, it is probable that nothing short 
of eradication of the rhizomes would suffice. Such a measure 
would, of course, require the most careful consideration of all 
the local circumstances, but at present it does seem that in 
a struggle between Sal and tamboo the latter triumphs, and 
surely the matter is one which cannot safely be lost sight of. 

I fear this article is very full of theory, but until the 
Sal has actually come under regular treatment, we can only 
theoriss, It will, too, be admitted that it is useful to begin 
by setting up a theory, and thereafter correct it as practice 
may show to be advisable. In any case, Mr. Editor, I claim 
your sympathies, since it was you yourself who, some years 
ago, suggested to me the idea of applying the Group method 
to Sal forest, 


H-H, 
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On Suitable Seasons for Coppice Fellings. 


The question cf tho most suitable season for coppicing, 
raised by a memorandum by Mr. Mernandez, reprinted in the 
September number of the Forester, is one of great theoretical 
interest, especially in Circles where large areas are operated upon 
and the public or great industrial concerns are dependent on the 
outturn 5 its practical importance, however, must in a great 
measure depend on how far local circumstances will permit an 
adherence to sylvicultural requirements. The period of falling is 
limited, apart from these reqirements, by the effects of climate, 
by the opportunities for labor and carriage, by the contract time 
of delivery and so forth. The mmbealthiness of the late autumn 
may thus prevent the commencement of work so soon as desira- 
ble; labor and carriage may only be to hand during the seasonal 
cessation of field work; or the purchaser may, owing to the 
exigencies of his business, be obliged to fix for the delivery of 
the perishable produce of coppice fellings, a time inconvenient for 
forest interests. 

On the other hand the eylvicultaral requirements of coppice 
fallings demand, as pointed out by Mr. Fernandez, that thoso 
operations should be complete before the period of vegeta- 
tive activity sets in; in all probability not less thau two or 
three weeks before that date, in order to allow recovery from 
the shock of somewhat drastic treatment and the adaptation of the 
plant to the novel conditions imposed on it. This surmise is 
tenable when we recall the evident symptoms of malaise fol- 
lowing much more trivial interference with the even life of a 
plant. The mean time of inangnration of yegetative activity 
must indeed be easy to fix for the various latitudes and species 
with which the forester has to deal ; Lut here again only wide 
views can be taken, and, if coppicing operations are extensive, 
then the date fixed for their closure must be to some extent 
arbitrary, for we cun only strike an average for the area com- 
prised in one Working Circle and in doing so favour the most 
valuable species, whilst remaining wninflnenced by the frequent 
irregularities in the season so typical of Indian climates. How- 
ever, a calculation even ao vague as above indicated, would, in 
practice, suffice where large areas are concerned, were it not 
that we are again confronted with further difficulties in that 
local variations in aspect, soil and moisture render a decision 
Lased on generalities of latitude and climate often of no value 
whatever,  Lastances of such local differences will occur to every 
forester. Tor example, vegetative activity evidenced by the 
spring flush of foliage, appears to be retarded by a high water 
level, which seems to favor a retention of the old foliage, owing 
perhaps to an unusually copions water supply. Such delay may 
extend over a period suficiently Jong to cartail seriously a 
short working season. Again, our coppice forests may, and 
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often do, stand on poor and shallow soil where the contained 
moisture does not, in the dry season, suffice to arouse the vege- 
tative activity of the plant. In exireme cases in northern 
latitudes, we may “even find tat a leaf flush occurs in the winter 
season when air and surface soil are saturated, that it is absent 
in the spring and re-occurs ut the break of the summer rains, 
These and similar irregularities might throw out our calculations 
and go to prove once more that however precise forestry may be 
in theory, yet in Indian practice we are only able to apply 
our knowledge in generalities and for the good of the forest 
as a whole, 

So far, we have considered only the ohstacles which may be 
met when we endeavour solely from the stund=point of sylvicul- 
tural requirements, to fix rigid periods for the prosecution of 
coppice fellings, Far more important factors have already been 
indicated in the commencement of this paper. Let us suppose 
that the forester has, after due consideration of all the cirenm- 
stances of the case, decided on the season most suitable for 
coppicing in any Working Circle, that he has expended much 
forethought on the demands of species, soil and other influences, 
and fixed those approximate dates for his fellings which are 
most desirable for the forest as a whole. So far, his rese- 
arches are only of technical value, and it may not be 
possible, owing to local conditions, to give effect to the result 
of the investigation. It is evident that we can only carry 
out our fellings when the forest is to a certain extent habitable 
and when labor and carriage are available; and that, whatever 
the requirements of the forests, if the Working season and the 
period of least vegetative activity do not coincide, then so much 
the worse for the forest, for we must have the fuel, and it 
must be cut and removed at that time when nature permits, 
and when men and cattle will do the work at the pay we can 
offer. Thus, though researsh into technical details may be 
intoresting, it cannot in the case in point induce any beneficial 
changes in working, unless the period when work is possible 
extends throughout the whole, or a greater portion, of the 
year, thus enal Ting the forester to select that season most 
appropriate from the sylvicultural point of view. In Northern 
India, the flash of foliage oeeurs in April, and vegetative ac~ 
tivity is fairly quieseont by the end of September. Outside 
this period coppice fellings proceed because the forest is acces- 
sible and labor plentiful. It is indeed probable that in the 
largest proportion of the aret worked, this period is sylvicul- 
turally most suitable, but this is a fortunate coincidence in 
which the forester has no hand. So many factors are neceseary 
when we wish to compare the quality of coppice growth, 
that one may well fear that any undue stress laid on one factor 
shonld vitinte the conclusions arrived at, 
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We have (a.) The season of felling, 
(.) The method of felling, 
(0) The age of the Coppice stools, 
(@.) The height of the permanent water level, 
(2), The quality and depth of soil, 
(f) The climatic influences of the past as 

compared with the present year, and 

(y.) The direction and intensity of Tight, 


This last indeed has perhaps the most immediate and direet 
effect on the annual growth. We have all sesn cases where 
excessive caution in the felling of coppice under standard, haa 
involved repetition of these fellings und loss of increment, 
Some of us can point to forests where, on the other hand, 
in attention to local conditions has thrown hack the forest 
growth for many years; and it may be advisable in estimating 
the value of coppice growth, first to take this and other factors 
where the influence of man is at work, into consideration, before 
proceeding to classify the results from natural causes. One 
can but admire the courage which in the Central Provinces has 
inaugurated over a lengthy period a series of measurements 
in several divisions ‘on numerons sets of seven sub-sample 
plots. Experience of the difficulties attendant on accurate re- 
cords of this description, bas tended elsewhere to lead to a 
reduction in the number of recording stations, althongh there 
is theoretically no doubt of their value. In this instance, at 
least, we need not impose a burden, hard to borne in these days 
of inadequate staff and measuring responsibilities, before first 
judging of the necessities of ench caso. To do so, let us firat 
eliminate from the calculations that portion of the vear when 
coppice fellings are impossible and, from our comparison of 
growth, these causes in variation in growth beyond the choice of 
the season of felling for which man is directly responsible, 
This contraction of tha field of observation will'then, in most 
eases, be so considerable as to render us content to await the 
result of investigations in the Central Provinces without afford- 
ing active assistance. 

0. GC. 
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On growing American India-rubber trees in 
South India, 


By Mr. R. L. Provproor, 


OF late | have given considerable attention to the chief 
American rubber-producing trees of Burliar (elevation about 
2,600 feet), where the following species are growing, namely : 

(1) Hevea braziliensis (Para rubber tree), 

(2) Manihot Glaziovit (Ceara rubber tree). 

(8) Castilloa elastica (Central American rubber trea). 

Hevea braziliensis (Para rubber tree)—Of Hevea only a 
single trea exists in the npper garden at Burliar. I measured it 
on the 3rd March 1898 and the measurements were as follow :— 


Fr. IN, 
Height ae i aw §=-66 0 
Girth at the base ... “ on 42 
» ut 3 feet from the ground od 3 4} 
oo ata a s “ie BE 
a» até 8 2 


M ” on 

Tt has a clean bole of 10 text, above which the stem is trifur- 
cated. This, I think, is the identical tree raised from cuttings 
received from Mr. Ferguson of Calicut, by the late Mr. Jamieson, 
and planted in 1881. —[t will, therefore, be about 16 years ald. 
This species yields the finest quality of rubber, which, when clean, 
always commands the highest price in the London market, The 
single tree at Burliar is growing loxuriantly, and appears to he 
perfectly at home. I have, howaver, not seen it produce any seed 
yot. Very considerable attention bas been, and is being, paid to 
the Para rubber tree by Mr. Willis, Director of the Royal 
Botanic Gardens, Peradeniya, und by Mr. Ridley, Director’ of 
the Botanic and Forest department, Straits Settlements, Singapore. 
Both these gentlemen have recently written and issued instructive 
articles on rubber trees in general and on the Para rubber tree 
in particular, With regard to forming plantutions of Z/evea, I 
think it advisable to form them in moist situations from sea level 
up to 8,000 feet in rich soils, Such suitable situations can be 
found on the margins of rivers und mountain streams, especially 
near their debouchures on the northern, western and sonthern 
sides of the Nilgiris—tho eastern side being perhaps rather too 
dry for this species, 

Manihot Glaziovii (Ceara rubber tree)—There are several 
trees of different sizes of this species at Burliar, but with one 
exception they are all quite young and unfit for tapping. Tho 
exception | refer to isa trea measuring 5’ 4” in girth wt the baso 
and 4’ 12° at 2 feet from the ground. The measurements were 
taken by me on the ard Maret 1898, It is the oldest tree of 
Ceara at Burliar, and is probably one of the seven plunted in 
1879 by the late Mr. Jariesod, It will therefore be about 
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eightoen years old, I also tapped it on the 3rd March, 1898, and 
obtained lfounces of dry and fairly clean rubber trom it within 
four hours. On again visiting the garden on the 17th March, I 
picked off all the rnbber from the same tree which had oozed out 
subsequent to my visit on tho 3rd idom, and which amounted to 
five-eights of an ounce. The net result from a single tapping 
and two collections was 24 ounces of dry rubber, 

The Ceara is quite at home, and produces seed abundantly 
every year at Burliar, It will grow almost anywhere on the 
Nilgiris up to 4,000 feet and in almost any soil, no matter how 
barren and dry it may appear to be. Lt will grow well in situa- 
tions along with the Para and the Central American rubbers, and 
equally wellif nob even better, in other situations which would 
prove altogether too dry for them. 

Oastilloa elastica (Cextral American Rubber).—Theroe are 
two trees of this species upparently quite at home at Burliar. 
I moagured them on the 3rd March 1898, and their measurements 
wero as follow :— 


Fr. INs, 

Height sa _ 55 0 

Girth at 1 foot from the ground 4 10 

Tree in Upper Garden. » at & feat ey 44 
3 atk i 40 

» ab, ” 8 10 

Hoight = » 82 0 

Tree in Lower Garden, one abs] foot fren = ground 8 2 
até yy fh 22 


The tree in the Upper Garden is probably the identical one 
received by the late Mr. Jamieson in the latter part of 1881, or 
about the beginning of 1882, from the Royal Botanic Gardens, 
Ceylon. It will now be about sixteen years old. I made an 
incision in this tree on the 8rd March 1898, when it was in 
full flower, for the purpose of ascertaining whether it contained 
much milk or not. Tho result satisfied my highest expectations, 
for the milk simply poured out of the incision in abundance. On 
the 14th April, F found many ripe seeds, which had dropped, 
lying on the ground beneath the tree ; and I also observed that 
the tree was laden with fruit containing seeds in progressive 
stages of development. I again tapped the tree on the 14th 
April, but the milk was not so abundant as on the 3rd March. 
Perhaps, the best time to tap this species is just before and 
during the flowering period, but not after the seeds commence to 
ripen. This statement should be accepted only tentatively, for I 
think the best iapping season in tho Nilgiri district will eventually 
be found to last from .the middle of December to the middle 
of March. Further experiments on a larger scale can alone 
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satisfactorily determine the best month or months in the year 
for tapping. I suggest that Castilloa should be planted in the 
same situations as 1 have recommended for planting Hevea. 

There bas been a great. deal written about the American 
rubber trees not being a success in this country. It would, I 
think, be well to bear in mind that it is only about twenty-five 
years ago that the Para rubber tree was introduced, and only 
about twenty-two years since the (‘'eara and the Castelloa were 
introduced into India, It is therefore rather early yet, | think, 
to expect to get good results from them. Several writers have 
given their opinions as to when tapping should be commenced ; but, 
in my opinion, they almost all recommend the tapping to be com- 
menced when the trees are too young. I unbesitatingly udvise 
that neither the Para, Ceara, or Castilloa rubber trees should be 
tapped for commercial purposes antil they have obtained a girth 
of 4 feet at 4 feet from the ground, Even after a tree haa 
attained the girth stated, the tapping should be done carefully 
so as not to injure the cambium layer and therefore the conse- 
quent further normal growth of the trea, 

Having got a large number of trees of the requisite girth, 
the question of getting the rubber extracted and collected from 
them does not seem to me to prosent any great difficulty. It 
would, I think, be very easy to train a few men in the best 
methods of tapping each of the above-named species, and these 
men would quickly train others, These trained men and thoir 
assistants could then be employed to collect rubber from the 
trees in the Government, plantations or forests by contract, and, 
as it were, sell the rubber to Government at so much per pound, 
viss, or maund. These rubber collectors would, of course, need 
to be controlled in their oporations. Ido not think it will ever 
Poy to collect rubber by daily-paid labour; it will have to be 

lone by some system of contract. 

{ venture to draw attention to what Robert Cross bas 
wriilen about the quantity of rubber yielded by Hevea in its 
native country. He remarks, “ Althongh many of the tres of 
‘this class are large, the quantity of milk obtained is surprisingly 
‘Tittle.’ Lt will therefore be weil not to expect each rabber- 
yielding tree to produce a large quantity of rabber at each 
tapping. The solution of the question, perhaps, lies in having a 
large number of trees, and in not expecting to get more than a 
small to moderate yield of rubber from each tree, 
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Vi-BSXTRACTS, NOTHS AND. QUARIBB. 


The Conservation of Soil Moistuce and Economy in 
the use of Irrigation Water 
By E. W. Hitcarp and 2. H. Louaaaivar. 


The exceptionally dry season of 1897-8, coupled with the 
early cessation of rains in the spring of 1897, have brought 
about in California a more extended failure of cereals and pas- 
tarage, and shallow-rooted crops generally, than in any year 
since the State became a prominently agricultural one,’ the 
season of 1876-7 being the nearest to carry with it a similar 
deficiency in crop production. It has been the effort of the 
Experiment Station to utilize the present unusual season for the 
study of the limits of endurance of drought on the part of the 
several crop plants, and with it to determine the minimum of 
water that will suffice for their satisfactory growth in the several 
soils, While far from completed, this work (involving many 
hundreds of determinations of moisture in soils) has already 
yielded some results which render it desirable that they shonld 
be placed before the farmors and discussed at once, in order to 
provide against a reenrrence of avoidable injury in the future, 

Amount of Water required by erops.—lt is not very general- 
ly understeod how large an amount of water is required for 
the production even of fair crops ; for the maximum of possible 
produet is rarely obtained on the jarge scale, because it is not 
often that adi conditions are at their best at any one time and 
locality, But from numerous observations, made both in Kurope 
and in the Bastern United States, it has been found that from 
800 to over 500 tons of water are on the average required to 
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produce one ton of dry vegetable matter. In Wisconsin, Ring 
found that a two-ton erop of oat hay required over one thousand 
tons of water par acre, equal to about nine inches of rainfall, 
The average rate for field crops at large is given by Enropean 
observers at 325 times the weight of dry matler produced, being 
at the rate of about three inches of rainfall actually evaporated 
through the plant. 

These data should enable us to estimate the adequacy of the 
moisture contained in the soil at the beginning of the dry season 
to mature the crop, provided we make due allowance for any 
growth already made at the time, and provided also that ihe 
estimates as to the water-requirements derived from the exne- 
rience of the countries of gummer rains (the hnmid regions) hold 
good for the arid region also. Whether or not this ean be 
assumed, is among the points our experiments are designed to 
determine. The surprisingly successful growth and bearing 
especially of deciduous trees, without irrigation, despite a 
drought of five or six months in the “Franciscan climate.” * 
has led to an impression that a less amount of water may suffice 
under srid conditions, For in the East, as many weeks of 
“drought and intense heat would frequently suffice to d-stroy the 
erop. 
Probable cause of this endurance of drought—Doubtless the 
main cause of this remarkable endurance is to te found in the 
much deeper rooting of all plants in arid climates; whereby not 
only a much larger bulk of moist soil is at their command, but 
the roots are withdrawn from the injurious effects of the hot, 
dry surface and air, 

This deeper range of the roots is not the result of foresight 
on the part of the plant. It coul] not oceur on Eastern soils, 
because of the intervention, in tho ereat majority of cases, of 
difficultly penetrable subsoils; from which, moreover, plants 
could draw but little nourishment on account of their ‘‘ rawness.” 
In the arid region, as a rule, subsoils in the Eastern sense do 
not exist ; the soil mass is practically the same for several feet 
and in the prevalent soils is very readily penetrable to great 
depths. This, summarily speaking is dus to the slight formation 
of clay, and tho rarity of heavy rains, in thearid region, And this 
easy penetrability of the soil implies, moreover, that being well 
serated, the depths of the soil aro not “raw,” as in the Rast 5 
and therefore that the “subsoil,” such as itis, may fearlessly 
be turned up as deeply as the farmer is willing to go with the 
low, without danger of injuring the next season’s vrop, in all 
lands that are well drained; as, by reason of their depth and 
pérviousness, is the case with most California soils. 


*This name haa been felicitously applied hy Powell to the climate of 
middle and southern California which is characterized by the concentration of 
rains within « winter which is mild enough to constitute » growing season, 
while the summer is practically rainless. 
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{t may easily be shown that while a shallow root system will 
stand in absolute need of frequent rains or irrigation io sustain its 
vitality, a deep one may brave prolonged drought with impunity, 
being independent of surface conditions, and able to perform all 
its functions out of reach of stress from lack of moisture.* It 
is equally clear that it is io the farmer’s interest to favor, to the 
utmost, this deep penetration of the roots, both in the preparation 
and tillage of the ground, and in the use of irrigation water. For 
if the latter is used too frequently or teo abundantly, the salutary 
habit of deop rooting will be abandoned by the plant, and it will, 
asin the Kast, be depondent upon frequent rain or irrigation; and 
also, owing to the small hulk af soil upon which it ean draw for 
its nonrishment, upon frequent and abundant fertilization. 

Enstern immigrants as well as a large proportion of Cali- 
fornia farmors do not realize the privilege they possess of hav- 
ing a triple and quadruple acreage of arable soi under their 
feet, over and above the area for which their deeds call ; and they 
tenaciously continue to ulhere to precautions and practices which 
however salutary and necessary in the region of summer rains, 
do not apply fo this climate. The shallow plowing so persis 
tently practised, results in the formation of # “ plowsole” that 
plays the part of the Eastern subsoil in preventing root penetra- 
tion ; limiting their range for moisture and plant food, and 
thus naturally cansing crops to succumb to a slight stress of 
season which ought to have passed without injury, had the natural 
conditions been taken info proper consideration, 

Rowts follow moisture —Very striking examples of deep 
rooting as the result of vertical’ moisture penetration can be 
observed in some of our native trees, which, while naturaliy 
at homo on moist ground, are nevertlvless sometimes found 
forming luxuriant clumps on the slopes and even summits of 
our coast ranges and foothills. If we examine the ground where 
this ocenra in the case of California laurel we will generally find 
that the soil in which they grow is underlaid by slate or shale 
standing on edge, into the crevices of which the roots penetrate 
wedging thom opan, wiiile themselves Aattering ont, and thas 

enetrating to moisture at considerable depth, The same may 
te observed in the case of the erect “bedrock” or foothill slates 
of the Sierra, on which native as well as fruit trees flourish in 
very shallow soils, sometimes reaching permanent moisture at 
the depth of ten or mora feet below the surface. It can readily 
be observed during rains that there is comparatively little run 
off from the surface of these lands underlaid by vertical shales. 

On the samo principle, the grape vines which hear some of 
the choicest raisins of Walaga on the arid coustward slopes, are 
made to supply themselves with moisture, without irrigation, by 


* The moisture determination under a measured fruit tree gave, to the 
dopth of eight feet, an sggregate amount of water of 1,058 tons per 
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opening around them large, funnel-shaped pits, which remain 
open in winter so as to catch ihe rain, causing it to penetrate 
downward along the tap-root of ihe vine, in clay shale quite simi- 
lar to that of the California Coxst Ranges, and like this latter, 
almost vertically on edge. Yet on these same slopes scarcely any 
natural vegetation now finds a foothold, 

Similarly the “ryots” of parts of India water their crops by 
applying to each plant immediately around the stem such scanty 
measure of the precious fluid as they have taken from wells, often 
of considerable depth, which form their only source of water-supply. 
Perhaps in imitation of these, an industrious farmer has prac- 
tized a similar system on the high benches of Kern River, 
and haz successfully grown excellent fruit for years, on land 
that originally would grow nothing but cactus, ‘Sub-irrigation 
from pipes has boon applied in a similar manner. 

The principle fowing from the above is simply that the 
most economical mode of using irrigation water is to put it 
“ where it will do the most good,” close to the stem of the plant 
or trunk of the tree and let it soak downward so as to form a moist 
path for the roots to follow to thy greatest possible depth. It is 
this deep penetration to natural moisture, as a matter of fact, which 
enables the small quantities supplied to produce such marked 
effects. 

Basin irrigation.—lt will be noticed that this principle is 
practically the same as that of the irrigation of orchards, which 
was originally largely practised in California, but has now been 
“mostly abandoned for furrow irrigation, The latter has been 
almosé universally adopted, partly because it requires a great 
deal less hand-labor, partly under the impression that the whole 
of the soil of the orchard is thus most thoroughly utilized ; 
partly also because of the injurious effect upon trees produced at 
times by basin irrigation, 

The explanation of such injurious effects is, essentially, that 
cold irrigation water depresses too much the temperature of the 
earth immediately around the roots, and thus hinders active 
vegetation to an injurious extent, sometimes so as to bring about 
the dropping of the fruit. This, of course, is a very serious 
objection, to obviate which it might be necessary to reservoir 
the water so a3 to allow it to warm before being applied to the 
trees. In furrow irrigation the amount of soil sonked with the 
water isso great that the latter is soon effectually warmed up, 
bestdes not coming in contact tuo intimately with main roots of 
the tree; along which the water soaks very readily when applied 
to the trunk, thus affecting their temperature much more directly. 
It is for the fruit-grower to determine which consideration should 
prevail injaigiven case. If the water-supply be secant and warm, 
the mostreffectual use that can be made of it is to apply it imme- 
diately around the trank of the tree, in a cirenlar trench dug for 
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the parpose. When, on the contrary, irrigation water is abundant 
and its temperature low, it will be preferable to practice furrow 
irrigation, or possibly even flooding. As to the more complete 
use of the soil under the lactor wwo methods, it must be remem- 
bered that while this is the vase in a Aorizonial direction, yet unless 
irrigat.on is practised sparingly under the furrow system, it may 
easily happen that the gain made horizontally is more than offset 
by 9 corresponding loss in the vertical penetration of the root- 
system. ‘This is amply apparent in some of the irrigated orange 
groves of Southorn California, where the fine roots of the trees 
fill the surface soil as do the roots of maize in a corn field of the 
Mississippi States; so that the plow can hardly be run without 
turning them up and andor. In these same orchards it will be 
observed, in digging down, that at a depth of a few feet the soil is 
too water-soaked to permit of the proper exercise of the root 
functions, and that the roots existing there are cither inactive or 
disorsed. That in such cases abundant irrigation and abundant 
fertilization alone can maintain an orchard in bearing condition, 
is a matter of course ; and there can be no question that a great 
deal of tie constant cry for the fertilization of orchards in the 
irrigated sections is due quite as much to the shallowness of 
rooting induced by over-irrigation, as to any really necessary 
exhaustion of the land, When the roots are induced to come to 
and remain at the suriace, within a surface layer of eighteen to 
twenty inches it naturally becomes necessary to feed these roots 
abundantly, both with moisture and with plant food. This has as 
naturally led to an over-estimate of the requirements of the trees 
in both respects, Had deep rooting been encouraged at first, 
instead of over-stimulating the growth by surface fertilization and 
frequent irrigation, some delay in bearing would have been amply 
componeated for by iess af ourrent outlay for fertilizers, and less 
liability to injary from frequently unavoidable delay, or from 
inadequacy of irrigation. 

CONSERVATION oF SOIL MotsturR.—Alongside of economy 
in the use of irrigation water, the conservation of the moisture 
imparted to the oil eithe: by rains or irrigation is most important; 
critically so where irrigation is unavailable, 

Utilization of winter rains, and winter irrigation, —However 
strong is the popular demand for storage of the winter rainfall 
and Hood waters, too many do not appreciate the importance of 
the storage they can command without the use of reservoirs, 
within cheir own soil mass. While there is a well-grounded 
objection to subjecting plowed land to the leaching action of the 
abundant rains in the humid region, no such objection holds in 
the case of lands lying within the limits of 20 to 25 inches of 
annual rainfall. Here the absorption cf the winter rains should 
bo favored to the utmost, for the run-off is mostly a dead loss. 
Fall plowing wherever the land is not naturally adequately 
absorbent, and is not thereby rendered liable to washing away, is 
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a very effectual mode of utilizing the winter's moisture to the 
utmost, 80 as to bring about the junction of the season’s moisture 
with that of the previous season, which is generally considered as 
being a condition precedent for crop production in dry years, 
‘The same of course holds true of winter irrigation; (he frequent 
omission of which in presence ofa plentiful water supply at that 
season is a prolific cause of avoidalle crop failures. Moistening 
the ground to a considerable depth vy winter irrigation is a very 
effective mode of promoting deep rooting, and will thus stand in 
lieu of later irrigutions, which, being more scant, tend to keep 
the roots near the surface. 

Knowledge of the subsoil —lt cannot be too strongly insisted 
upon that in our arid climate, farmers should make themselves 
most thoroughly acquainted with their subsoil down the depth 
of at least four, but preferably six or eight feet. This know- 
ledge, important enough in the Must, is doubly so here, since 
all root functions are and must be carried on at much greater 
deptha. It is hardly excusable that a business man calling 
himself a farmer should omit the most elementary precaution of 
examining his subsoil before planting orchard or vineyard, and 
should at the end of five years find his trees a dead loss in 
consequence of an unsuitable subsoil. Similarly, no irrigator 
should be ignorant of the time or amount of water it takes to 
wet his soil to @ certain depth. We have lately seen a whole 
community suffering from the visible decline of the thrift of its 
fruit trees, which occurred despite of what was considered abundant 
irrigation ; Ze, allowing the water to run fora given length of 
time, degmed to be sufficient. Yet on being called in to inves- 
tigute the causes of the trouble, the station stuff found that the 
irrigation water had fuiled to penotrate during the allotted time 
to any beneficial extent, so that the trees were, in the main, 
suffering from Jack of moistnre—a fact that could have been 
verified by any one of the owners concerned, by simply boring 
or digging a hole or two. But no one had thought of doing 
so, and all kinds of mysterious causes were conjectured to be 
at work in the suffering orchards. A definite knowledge of the 
rapidity with which irrigation water penetrates downwards and 
sideways in his soil should form: a part of the mental equip- 
ment of every irrigator, particularly in arranging his head 
ditches. For in sandy lands it may easily happen that when 
these are too far apart, the water near the head ditch is already 
wasting into the country drainage at the depth of ten or twelve 
feet, before any has reached the end of the furrows, or hus 
wetted the lower half adequately, Many such cases come under 
our observation, and such ignorance of the conditions governing 
one of the most important factor> of success is hardly excusa- 
ble in any one. Nor is the quality of the water used indifferent 
in this connection ; for waters containing alkali will fail to 
penetrate the soil as quickly as would ordinary stream waters. 
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Preventing evaporation.—But supposing the moisture to 
have reached the depths of the soil, whether from rains or from 
irrigation, it is essential that proper means be employed for 
retaining it in the land, and eaperially ta prevent evaporation. 
That this is best accomplished hy a mulch on the surface, and 
that the beet mulch for the purpose, which need not be hauled 
on or off and is always ready, is a surface layer of loose, well- 
tilled soil, is now pretty well understood by all. But the extent 
to which the presence or absenca of such a non-evaporating 
layer influences plant growth and fruit production in a 
critical time, is not so fully appreciated. Our plates * 
give an illustrative example of trees and fruit grown 
this season on adjacent folds, with only a lane between, the 
soil and all natural conditions being absolutely identical ; the 
only difference being the presence and absence of cultivation, 
In the prosent case the cultivation was omitted on principle 
by owner, who considered cultivation superfluous on the loose, 
generous soil of Alameda creek ; while his neighbor, across the 
way, held the opposite belief, and had this season cultivated to 
an extra depth to conserve moisture, The cultural results 
show a remarkable difference and need no comment, although 
it may be of interest to mention that the your's growth on the 
one hand was over three feet, on the other barely three inches. 
The determination of the moisture held by the soil in July to 
the depth of six feet gave the following results: 


QULTIVATED. UnNcontivaTED, 
Depts rs Sor. 
Tons per 

Per Cent} Acre. 

First. Foot on o4 128 
Second Foot 58 116 
Third Foot o4+ 128 
Fourth Foot 65 130 
Fifth Foot oT 134 
Sixth Foot 60 120 
Total for six sect | 63 756 


The difference of 244 tons per acre of ground shown by 
the analyses is quite; sufficient, according to the data given at 


* Wo regret that we have been unablo to reproduce the Plates, na: 
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the beginning of this bulletin, tv account for the observed differ- 
ence in the cultural result. Tue cause of this difference was 
that in the uncultivated field there was a compacted surface layer 
several inches in thickness, which forcibly abstracted the moisture 
from the substrata and evaporated it from ita surface ; while 
the loose surface soil on the euléivated ground was unable to 
take any moisture from the denser subsoil. This is well illustrated 
by the familiar fact that while a dry brick will suck a wet sponge 
dry, a dry sponge (corresponding to the loose surface soil) is 
unable to take any water from a wet brick. Besides, the tilled 
surface soil forms a non-conducting layer protecting the subsoil 
from_the sun’s heat and the dryness of the air. 

In the East, where this principle is well understood, it is 
considered that a surface layer three inches in thickness is 
sufficient to afford effective protection. But what is adequate 
in the region of summer rains is quite insufficient in California 
and in the arid region generally. It takes fully twiee the thick- 
noss mentioned, and preforably more, to afford protection against 
the drought and heat lasting five or six montha at a stretch, 
Here again we find an important point in which our practice 
must differ from that of the East and of the Old World. 

The beneficial effects of summer fallow in California are 
assuredly due quite as much to the conservation of moisture 
brought about by the tilled surface layer, as by the weathering 
of the soil to which the efficacy of the fallow is commonly 
ascribed. Witness the fact that weeds come up freely on sum- 
mer-fallow as late as August, when unplowed land is as bare 
asa barn floor. 

Similarly on our mostly new and unexhausted lands, the 
bad effects of weed growth wre doubtless due fully as much 
to the waste of moisture going on through their leaves as to 
the competition with the crop in plant food. Hence all good 
orchardists are very careful about keeping their ground clean 
in summer ; but it must not be forgotten that by doing so they 
quickly deplete their lands of vegetable matter, which requires 
ioe replacement if production is to continne normally, 

‘et of the two evils, the loss of moisture is more to be dreaded, 
and very generally in practice the more difficult to remedy. 


Forestry ys. Tree-Planting. 
By B. EB, Fervow, 
Director, N. ¥. State College of Forestry. 
The treelessness of the prairie and plains country natoral- 
ly suggested the planting of trees to a people who had learned, 


in more faveured sections, the vomfurt, the beauty and the 
yalue of an arborescent growth. Ths wind-break effect of a 
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shelter belt, the shade of a grove, were soon appreciated, by 
the early settler, and finally, the hope of securing at least fire- 
wood supplies, if not working timber, induced him to resort~ 
to the unfamiliar ocenpation of planting groves. 

One would think that the incentive to secure these well- 
known comforts would have been sufficient to stimulate every 
newcomer to do his share in improving the landseape and the 
local climate around his house, barn and fields by tree-plant- 
ing, but so sluggish is human nature thai some additional 
stimulus seemed necessary. The Federal Government, with a 
most liberal hand, gave away thousands of acres of land to 
induce settlers to improve their homes by timber-planting, and 
private effort added the stimulus of the emotions, on which 
Arbor Day is founded, 

Yet even so, with a quarter century or more of effort 
there is still need, it seems, of making tree-planting attractive 
in the plains, I do not propose to discuss the reasons, they 
are mainly, expense, frequent failure on account of unfavour- 
able climate, and ignorance as to proper procedure, and finally 
the discouragement which comes from a non-fulfilment of mis- 
taken expectations, which the claims of the stimujators had 
aroused. 

The tree-planting movement of the Western prairie and 
plains States, however good it has been for those States in 
stimulating arboriculture, lws done much harm to the forestry 
movement in the Eastern States, where some good but unen- 
lightened enthusiasts confounded the objects, aims and methods 
of arboriculture in the plains with the objects, aims and methods 
of forestry in the forested States, The problems in these States 
are ontirely different and the methods of forestry are entirely 
different from the methods of arboriculture as practised in the 
treeless plains. 

Here all planting is done for comfort rather than for 
material results. The man who expects to do much more than 
raise firewood, such as tho Eastern States will have always 
more than enough, even uader the worst mismanagement, has 
uot studied the relation of tree-growth to climate. Even if he 
should succeed in growing small dimension material for certain 
purposes, he may never expect to enter the great lumber 
market, whose demands are for sawlogs to the amount of a 
half billicn dollars or so a year, If there were no other 
reasons the expense would forbid, 

Forests—lumber forests—grow and will always grow, in 
humid regions, and forestry—the rational management of forests 
for wood supplies—will be practised in those regions and on 
those soils which nature has best fitted ta produce wond raps, 
namely, the poor soils in the humid regions, leaving the good 
soils to agriculture. 
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But forestry is not tree-planting, although occasionally the 
forester is forced to use the planting tool. The axe is the 
forester’s tool, just as it is the tool of the lumberman, It is 
by cutting trees that the forest is not only being utilized but 
preserved, provided the cutting is done properly according to 
the principles which forestry teaches, Just as mankind pre- 
serves itself by the constant renewal in the young, so the 
forest is preserved by the removal of the old trees grown to 
useful size and the attendant renewal of the young crop. 

Where, to be sure, the lumberman’s injudicious use of the 
axe and the fire following his operations, have given over the 
soil to the weeds in tree form, cutting alone may not always 
remedy the conditions; nevertheless tree-planting, expensive 
and hazardous, is the ultima ratio of the forester. 

The tree-planters of the plains have, for a long time, clond- 
ed the issues of the forestry movement in the Enst and West 
by their gospel of arboriculture and Arbor Days; they have 
antagonized the Inmbermen, the owners of our woodlands, with- 
out whose work they could not have settled the treeless plains 
and built their houses and barns, and thus they have retarded, 
unwillingly, to be sure, the development of forestry. 

The times are changing; owners of woodlands begin to 
see that forestry is not tree-planting but tree-cutting, and that 
when the axe is laid on the torest tree, forestry must begin, 
not when the tree is cut, 

Not only are now several firms of lumbermen employing 
foresters io direct their entting of trees, but the State of New 
York has established a school, where the art of forestry may 
be studied in all its branches. 

Here rational tree-cutting, as well as rational tree-plant- 
ing, reforestation of denuded hill as well as grove planting in 
the prairie and plain, and the difference between the two, will 
be taught.— (Phe Forester.) 


The ‘Shinia’’ Leaves of Cyprus. 


A despatch has been recently received from the Chief 
Secretary of Cyprus enclosing translations of pamphlets by 
M. P. Gennadius, Director of Agriculture in thas island, on 
the indastry connected with the cultivation of the shinia and 
laurel shrubs. Pistacia lentisrus is a shrab that grows abundant- 
ly in most parts of Cyprus, and is called in the island “ shinia ;” 
a variety of this shinia is the mastic shrub of Scio, the leaves 
only of which have a commorcial value, serving as a tanuing 
and painting material. From the wood of the shrub, charcoal 
of good quality is made, and from ita seed, which is eaten by 
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goats and pigs, oi) can be extracted, which is fit, not only for 
urning purposes, but, in case of necessity, for food as well. 
For some time, shinia leaves were exported from Cyprus to 
England in small quantities by the Cyprus Company, but the 
principal market for shinia leaves is Palermo, in Sicily, to which 
port there isan annual exportation from Tunis of 10000 tons; 
they are there used chielly for the adulteration of sumach (Rhus 
coriaria), which is grown in large quantities in Sicily, and ia 
thence exported to England and France. A good quality of 
shinia leaves is also consumed at Lyons as a dyeing material 
for silk stuffs. 

The crop is gathered during the months of April to Septem- 
ber, tho loafy branches of the shrub being cut off, laid in heaps 
on the ground, and left thera until dry. This takes place 
generally in four or five days, during which the heaps are left 
undisturbed, in order that as few leaves as possible should come 
in direct contact with the sun, which bleaches and overdries 
them, and thus depreciates their value. After being dried, the 
branches are beaten with a flail to detach the leaves, which are 
then packed ia sacks for the market. Before the beating takes 
place the top branches which cover each heap are removed 
and thrown away, because the leaves of these, having been 
bleached and burned up by the sun, are not only useless, but 
also injurious, when mixed with the rest of the produce. Shinia 
leaves should not be gathered after rain, as an inferior quality 
is then obtained. 

‘Another shrub, the laurel of Apollo, Laurus nobilis, is 
a most useful plant, its wood, leaves, and fruit being all available 
for various Durpoere. The wood, although not very strong, 
serves, nevertheless, for structural purposes and cabinet-making, 
itis also used for fuel, The fruit resembles small olives, and 
when pressed, yields greenish oil as thick as butter, and exhaling 
a strong, pleasant odour. This oil, well known to commerce as 
“laurel oil,” is used in pharmacy and in perfumery, and is 
a protective against insects, The leaves serve as seusoning for 
cooked or preserved meats and fish, for which purpose they are 
dried and sold, or are exported to other countries whore the 
tree itself will not flourish, A considerable exportation of 
laurel leaves from (reece and the Hast is annually made to 
Austria (through Trieste) and the United States of America 
(through New York. The leaves are also used for packing 
with choice kinds of raisins and figs, in order to impart to those 
fruite the fragrance of the laurel oil, as well as to protect 
them agaiust injuriows insects. In veterinary surgery laurel 
jeaves are considered to be an excellent external remedy against 
varions cattle parasites, a decoction thereof being wu: for 
washing the parts of the animals most attacked by flies and 
other parasites. The lanrel shrub is propagated only through 
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its seeds, which are sown as fresh as possible direct in the soil, 
and not in pots or boxes, as is the case with the seeds of some 
other plants, [t prospers in a rather temperate soil, such as that 
of thesouthern range of the mountains of Cyprus, and, where 
soil and climate are suitable, will begin to bear fruit for or five 
years after the seed has been sown.—(Jinpertal Institute Journal.) 


A Useful Diary. 


We have to thank the “Indian and Hast Engi 
fon a very useful er for 1899 just received and. whieh they 
ask us to notice. 6 have mach pl i i 

4 £ a ch pleasure in 
the Tables of Indian weights and measures and ca liken 
mation given, add greatly to the value of the book, : 


